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rrovince: MOLLUSCOmA. 
Class: BHACHlOrODA. 


Order : ARTlIHOrOMATA 
Fmnily : TJUt KDRJ TULID. E. 

The Bvarhiopoda are the moht numenms amoni^ all the fossils ()ecurnn|> in l,h(‘ 
Produetus-litncistone of t he Sali-rani^e, and llu' inatiTiuls of lliis class in my hands 
arc 80 extensive, that it will he possible to add scvi'ml innv ol»s(',rvalious to the 
stock of knowledge already in oiir possession r<‘garding tlu‘se fossils. 

It is hnwo\cr a matter of much controv<‘rsy in what manner such ohsorvat ions 
ought to find ('xprcssiou, whether they should take form hy tho creation of mnv 
genera and species, or whether they should increJy h(* used toillustrato tlui relations 
between ditl'eront gi'oups of the class as now imagined. 

It cannot he denied, that in the systiMuatie arKingement of the Mollusca in 
geni'ral, tliow'i has in rceoiit. times prevailed a tondeney to restrict the. large generic 
groups, resolving tliem into a uuiuhor of smaller and more sharply dellned genem, 
which should at the same time serve to Iniiig out more clearly the cliangi's the 
Molluscs have undergone in time, so ns to iiriilc under one gene.nc Invading those 
torins which are not very far separatiul from each other in turn* This Umdeney 
had its beginning with tlio American paheoidologists, whilst thi' sharper distinction 
of genera amongst the recent Mollusca was inaugurated liy the brothers Adams. 

There is no obvious ivasou why the Jit'acluopoUo should he excluded from th<* 
tendency now^ prevailing among men of science in relation to the Mollusca jiroper, 
the less HO as tlnrshells of Jirachtopoda ivipure eveu sharper disliiietion tlian do 
the shells of Mollusca. .Any one who has ever had to determine the hhell.s of 
Brachiopqda must know, that in certain group'i, for instanci*, in tho grdup of the 
hiplicate TerphraiuLcc, it is nearly impossihli' t.o determine a species without knowing 
th<’ formation from which tlio specimen*, came, and even if this latter fact hr* known, 
it requii’es the utmost (carefulness and (lu* observation of the most minute e-haraeters 
to distinguish tho dilTerent spt^e^es and arrive at a satisfactory sjiecilic detiTiniua- 
tion of these shells. 

A most striking instance of tho difIicuRi(*s that surround the detcniiination of 
such shells is furiiished hy a species that ocems iii' the S dt-raiig(', and which has 
been described hy Mr T. Davidson as ToroUratnla bipUc<iin, Uiocchi, var. pro- 
blrinaticu. This sludl cxliihits ni u vciw stritiim maimer theexternrd characters 
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of biplicato Tcrchralulfp, and, led by these exttsriial cUavacters, Mr. Davidson sug- 
gested that this species came from mesozoicj (probably cretaceous) strata, and that 
thus also this formation w.as apparently represented in the Silt-range. As a matter 
of fact the shell comes from the Productus-limostone, and has nothing whatever to 
do with TarebratulcB biplicain, Broochi. To make out this fact it was only necessary 
to investigate tlio internal structure of th<*. shell. All the European palaeozoic 
Terehraluloi havt? an internal structure which deviates by certain very constant 
peculiarities from the structure of the mesozoic shells. J ust tlie same peculiarities 
whicli charaetoriso th(‘ Eurojiean palaeozoic Terebratulcc are also exhibited by the 
Indian species, and thus it Iv^comes evident that this shell also is of palaeozoic age. 
Now it is not likely that auy one in the world would pretend tliat he knows the 
Bradnopofla more tlmrouglily tlian the (‘(debrated palaeontologist of Brighton, yet 
even he h.is been misled by tlie external form. Had a mon‘ minute genci'ic group- 
ing existed at tin*, time of th(' description of this shell, and had it boon unavoidable 
to ascertain at least some of the internal characters of sucdi a shell in order to 
clToot an (‘xact generic det(‘r mi nation, such a mistake would have been impossible, 
as the author would immediatidy have known that ho had to deal with a palaeozoic 
species 

By .such occurrences it is strikingly demonstrated liow useful tlie distinc- 
tion of more limited generic groups in reality is ; so it must bo considered as 
a most meritorious undertaking on the part of M . Bayle, as well as by M. Douvillc, 
to split U]i the old genu^ Terrhratnla into several new generic groups, or at least 
to advocate the retention of the generic groups already created by King and 
others, but wliicdi had been considered until very recently as simple synonyms of 
Terchralula . 

l)ouvill<*’s remarkable* ]ia[>er starts front the considi'ration of the mode of deve- 
lopment of the internal appimdages in the .shells of recent Terpbraiuhdfe, and comes 
to the conclusion tliat, according to this development, two large divisions should be 
distinguished , one comprising the forms with a long loop, to which should be added 
those forms like Terehratellu or M('(jerlea., in which the loop is doubly or trebly 
joined to the valve; and another division comprising the shells with a short loop 
The author wishes to consider the two groups as separate families for whiidi he 
iritroduci's the names of “ Wal(lbennid<c’'‘ and “ Terebratididtn*' I do not think it 
practicahh*- thus to destroy the old family Terebi'atudidfc, which seems to be so well 
founded, and has heiui so excellently defnw'd It will he (jiute sufficient for the 
purposii of bringing onf, the significance of these groups to consider lliem as sub- 
families, for nhich I wish to introduce rcsi)t*etivoly the- names of Terebratuhna*” 
and “ IValdhcinnuKV ” 

If however subfamilies -are once introduced, the other genera which cannot he 
comprised in the two precluding suhl'amilii's must also he brought under similar 
headings. 'I'licn* is not much that I can suggest, in this direction. A limited 
group seems to he indicated by some forms, of \Nhich Ci'hti'onclla, Billings, 
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might be taken as the type. They luive no cardinal process in the smaller valve ; 
the loop is of medium^tize, very simple, and without reeiuTing bmneht's, hut it. seems 
not to be suihciently knoMni in nil the forms apparently belonging to the gnmp. 
These forms might nevertheless bo conveniently united in a subfamily bearing the 
name of CentrouHUtKP. The subfamily is also rcprosenlod in the Salt -range. A 
fourth subfamily miglit bo formed by tlu' irenora Metj aider is, Suess, and 
selmria, Hall, but I cannot say anything positive on this point. 

I'be gcologi(vil distribution of the dillereai subfamilies thus cstablislu'd is very 
diirereiit. The oldest are apparently the IFaldhcimdna', wbieb seem to iiielud<‘ 
the oldest forms of all the Terchraitdtdfe. 'J'lic form to ubiob I aUad(‘ is Tcre^ 
bratula melonioa, Barr., from upper silurian strata of Bohemia. The gerienil arnmge- 
meut of the internal appendages in the smaller valve seems, ae-eordiiig to M. Hall’s 
figuves,^ not quite dissimilar to that preA ailing in Macttmh'owut, King, lii the 
larger (ventral) valve there are two very hsig dental plati's, whilst in the smaller 
or dorsal valve the sockets for the reei'plion o( thi' teeth of the other valv(‘ aie sui>- 
poi'ted by two ])lates extending in anohliqiu' direction from th(‘ bottom of the valve 
up to the sockets, aijd for whieli J shall inlriHluce the name of septal jdates, as, if 
tlieir direetion is very ohliqiu', they niiite in the middh' and form togi't her a distinct 
septum Tluvso plates are of great importance for the classirieatiou of the Trrehni- 
iuhdic in gou(*ral. The loop is long, reaching more than halfway down to lu'ar 
the front of the shell. It posscssi's two long recurring hrauelies, -which unite by a 
slender transverse ])ioee. The }>eeuliar feature that s(‘ems esseniiull)' to distinguish 
this loop Irorii that of Macandroma is the ]»ositum of tlie spurs whieli supfiort, the 
oral opening of the animal so very far from the apex of the shell. According to 
Douville’s iiiothod this form should probably receive a propi'r generic designation, and 
miglit j)erha])s belong to the genus Cri/plonelin, Hull, hut the transversi* hand on the 
crura uniting them near their origin on the dorsal side lias not yet been observed 
Be this as it may, there is no doubt that the subfamily iraldhrtnutiuv was alreiwly 
r<*pre«eritcd during tlu' upper Hilurian period, after tin* detection by Mr. Davidson 
of two species, which lu* described under the names of If'^ahlhcinnu mawfi and fy 
///assi from the soft AV\‘n lock shales Though these species he v« ay minute, and 
Mr. Davidson may prefer to quote them only with a qiu'ry und(*r the liiwling of 
Waldlwiiiiia, yet the drawing of the loop repiesmits so undoulitiMlly a fonu belong- 
ing to tlic subfamily, the external .shap<‘ ol the shell recalling alri'ady tlie genemr 
torm ill J ntfptyrhinoriin(\ Anlarothyns, that the ri'pri'senlatioii ol liie suhfaniily 
in u]>per Silurian strata eaii barely lie doubled, lu tlu' eaihoniierouN formation 
also, a species lias been detected which undoiilti^ly agrei's in all its characteis with 
the typical species of the IPahlheimniue This sludl oecnis in the earhonifmous 
deposits on (lie Ilio Tajiajoo in Brazil, and has been di'senhed by J\lr O. A. Derby 
under the iiume of IJ'aLdhci'tnia vontmhoaiui. Tlie looji vv Inch lie. figures leaves 

’ II'iH'm lOtli Rciwrt of tlie Now York 8Uf« Mu«<.nni. ISlJI, ninoclutwl m Ilai niroli S^.lorm Mliiroii »li In Itohitio , 

v«i v.ci in 
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no doubt as to its family rolalions, and the species might with gi’eat probability 
))e attributed to the genus Zcillena of IJayle. Tcrebrat. Ijovidena, Mort., is also 
said to posse{>s a long apophysary system, but this has not been figured up to the 
present. 

In the older palaiozoic epoclis, together with the typical forms just men- 
tioned, there occur in som(*what greater numbers some forms of shells which 
also belong very lila^ly to the subfamily WiddheiiiLihuPy but which have b(‘eu 
distinguished by Uall under the nami' of Ciivptonklla, Hall (1801, fourb’euth Report 
of tlie Now York State Museum, p. 21; Pal., New Y., Vol IV, ji. 302, pJ, LXJ) 
'Diis genus is eharaetensiHl liy a very long h>op with long n^eurring branches. Tlie 
ernni near tlicir origin on their dorsal side are united by a transvoisc shelly band. 
Of the cliaraetcrs of the hingeplate nothing is knowm; there seems to he no 
s<^ptum. Jn the ventral valve dental plates seem to be present. So far as is now 
known the genus is restricted to Die Silurian and devonian periods. 

From the trias upward, the Widdheimti,n(C begin to get numerous ; but it is only 
m Jurassic times that thiy b(‘gin to be split up into a number ol diJTcrent genera- 
U1 tJicsc the following may bo mentioned . — 

PLKSiOTHYiiifa. Douv. (Itull. Soc. Gcol. (le I’miMie, 3 hPi , Vol. Vll, p 375, lS7ii) denial plateu 
lu Ihc veiiti.il, . 111(1 a 111 the dorsal valve , loop long, fu-e , general foirn Inplicuto. 

Ziam.KRiA., buylo (Kxpl. Caite Oeol de Fianee, Vol IV, AUuk pi. JX, 187 s). dental plates 
ui the vi'nii.d, and septum lu the dorsal, valve, loop long, tiee, general form witli 
a stiaight fiontiil line 

Aiila(joiii\iiis, Douv. (Hull Soo. (Jcol de France, 3 sei , Vol. VII, p. 377, 1 870) vt-ntral 
valve Ciiunatc, with dcnt.il plate-', doi-.al valve smuate, with a st^|>tum , loop long, fiee. 
AN’um'cinNA, Zittel (H.iiidli. d I’.d.eont , j) TO!-, lS8o) vtmtial vaUo with dentil pi lies and 
two Btiong folds ill llu‘ fiont.d p.iil , dorsal v.ilve w-illi a septum, a sinus m the frontal 
region vMth ,i fold lu tlie middle , looj» veiy long, fu-e 
Eudksi hing (Foim, Foss , p 1 14.^ Is50) • mterual ari.ingcmenl aa ui Zeillcriu , shell strongly 
plicated. 

TKitiemiATELixA, Oih. (Pal Fr. Ten fhet,'\rol IV, p 110, 18t7) loop long, but not fiee, affixed 
to the e.irdinal jilate us well as to the be|»tum 
klfQKiil.EA, King (Penn. Foss., p SI, l-iS, lS50) loop tiehly attuehed. 

Of these genera only otic is rc'strictod to the jurnssic period, viz,, Endr^ia, 
»Kiiig; all the otlu'rs extend also into cretaceous strata. Here, how^mer, a number 
of new genera is added. Of tlic^-e may be mentioned — 

Lvka, Cuniherl (Sow. Min. Conch, pi. 138, C. 4-0, 1810). 

'I'lMnososKMiis, Komig (leoms Foss Sectil , p .3, yd. TV., f 73, 182.5; 

KlN(lE^A, Davidson (Mon, Blit. Cret Braeh , p 41, yd IV, f 15-28,1852] 

Mao AS, Sow' (JMin, Coneli TI , y' 3'J, jil. 1 It), f 1-5,1810) 
lUuNCiioiiA, Dalni. (Kongl Vet Ae.id. Htiiidl , 1827, p lOd, 

whu-b .ar<* all sutlieientlA v\rll kiiewn so that their diagnosis need not be ivpi-ated 
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In the actual period M A CAN oaKWLV, K,ng; Xkotiuius, T)ou\ . ; and Wald- 
HKIMIA, Kin<x, further ntiu;mout the tiumbcr of j^cMicra, not to speak of Maga- 
sbiiLA, Dali ; Fuenula, Dali, etc. 

One stranijfo fact, however, cannot lx* passed in silt*uce, that, tin* appearanv'*(' in 
time of th(* ^‘hera heloni^iiuj to the suhfaniily iValdhcnniiHiC is V(‘ry little in ac- 
cordance with what one luight expect accordnif^ to the laws of diwelopment 

The individual devclo))inent of the recent JFotdhrfun'nKP has been studii'd by 
Frielo, Dali, etc.^ and it has been found tint the internal app iral ns of t he recent 
N]>ccics und(Ty;oes a number of ehanircs before it attains tin* shape and atTain::(*iU('nt 
of the adult specimens. The first st.u^e that has been observaal is an arranit;»‘ni(nil 
of tlie loop, very similar to that oeeuvriiu? in .adult speeirmms of tlie i^ienus Jfftfjati 
tn the furtlier de\elo2)nient of tin* speeiineus of the very lar^i* 

septum is partly re-.absorbed, and tlnai appears a st.aij^e w'hieli is most, similar 
in its loop to tluit existing in adult speeimen^ of Tvrt‘bi’atetla\ and only atti'i* a 
further jiartial absolution of the scjitum, and other eUiiui^cs in tin* loop, does the 
permanent shape of the loop of tFnUlticindieiV appear, and the spi'einien is at last 
full grown. If now tbe dcva‘lopment of tin* ui'lividual only n'peits the d(*veJop- 
ment the whole family has taken, W(* should exjiect to find that the geidogieally 
oldest rejireRentativi'S of tlio subfamily should exhibit a looj) similar to tli.it, ol 
yicgaa^ and that the long and free loop of JViil(lh<unitit ought to ap[)ear only in 
later g(*ologieal periods Jkit just the reversi* is the ease, rin* geologujally (ddest 
representative, Terehr. mclomcu, Harr, has a long, fr<*(‘ loop; and even it this sjKS'ies 
Hliould prove to belong to tlx* genus Cnipfone/fn, this would not m:itt*n,illy nitt'r the 
filed. Even if we exeliuh* the g<'nus Cruplanc'ld from tdie disiaission, yet wa* lind 
already in tlie upper silnrian period (tin* AV'<‘nl<H*k sliah's), ,a shell w hieh in jdl inifioH- 
aut eliaraeters agre(*s with the jurassie, .Inftphtrhnia or Aidorotlnivm^ leu mg a well 
del elojied, long and entirely Iree loop. M'he first sjieeios ol Tri'chrottdla h.'ive up 
to the present been ol)serv(*d to oeeiir in jmassn* str.ata, wdiiKt J/o/yeKdoes not oeeiir 
e.irlier than in tlio cretaceous period. Tin* inod(' of deiejopnnait I he singh* indiv idiiuls 
of the recent WatUhalmta uiid<*rgo is thus i.alln*!* to be ternnal a letrognule than a 
jirogressive one. 

The subfamily Terelnutfulauv was alre.idy wadi develoyied in tbe d(*\omaii 
period, tliougli forms belonging to it wa*re not very nnmeious Somi* of tbesi* 
devonian species seem to belong already to tin* genus ol Iving. wdiilst 

others seem to form ])avt of a new genus, whnh lias also mani represenlatives in 
the S.*ilt-range. The .subfamily has b<*en considered iiji to very recj'iit tim(‘s .as 
being com])osed only of twu> g(*iicr;i, vh., Terchrntul/i { J)n‘l((Shi.tf , King, having bi'i ii 
considensl as syiionyinous) and Terehnitzitnia. Ithaslxs'n shown by l>oii\llle not. 
only that the genus Terebraintiun was m a more close* nd-itiou to l\’rebr<il aht 
Ilian to any other genus, the two thus lonnmg on(* family (or subrainily), but, 
also that the enormously large iinmb(*i* ol lorms included m the old g< ' US Terc- 
bratida \i'\\ coiivenieutl V he sublividcfl into a numlx r of gimeu'* gioiips. 
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D oil vill (3 founds liis classification partly on the external form of the shells, partly 
on the presence of d(mtal plates or of a septum ; but to liim the fact was not yet 
known that in the the septum is only produced by the junction of 

the two septal plates, and that it is a mere matter of deifre.e whether the septal 
plates are so oblique in thedr direction as to join and form a septum, or whether they 
arc loss oblique and nuict the hotiom of the valve before reaching tlie middle of 
it. This latter fact has been clearly brought to light by the veiy cai’cful inves- 
tigations of the rhad-ic Brachiopotla and their allies by M. Zugmeycr. Therefore 
not only the sei)tum hut also the tjxistencc of septal plates is a factor of great im- 
portaiiee in the classilieation of the Terehratnlhio'. 

If e apj)ly tlu'sc principles of classification to the mass of slieUs wliich liave 
hitherto been considered to belong to the genus Terabratiila^ we come totb(? follow- 
ing generic subdivisions : — 

TiiiinnRA'i’TJLiNA, Orb. (Ann. Sc. Nat. VIIT, p. 219, 18 17) ’ shell finely striated 
radially ; loops short, free, lorming ii closed emde . jurassic to recent. 

TEiumitATULA, Klein (Tcmtamen mcihotfi ostrae/fiogiem, j). 171, pi. XI, nr 74, 
1753) ’ shell biplicato ; looj) short, free, not annular, without septal plates ; no dental 
plates in the ventral valve. hiolhyrtH^ Douv , can barely be considered but as a 
subgcuus of Terehratida, since young specimens of Tcrahmtula, as has been rightly 
remarked by Zittel, would very ofteu have to be cuusiderc^d as LtothyriB, whilst 
the adult forms w'ould he Terebratulai (Vdevonmn) tiiassic to recent. 

Kii^.tina, Waagen, n. gen.: shell hiplioate; loop short, fixed to the bottom 
of the valve by septal plates, which sometimes form a septum, sometimes not ; 
ventral valve without dental plates. Type: Terehralida Sehafh. from 

rhadic beds : rhsetie. 

Dietasma, King (Nut. Jlist. Kev., Vol VI, p 519, 1859)— King (woa 
Plnllips) : shell ])iplicate or simply vaulted on the frontal line ; loop short, fixed 
to tlie hotfimi of tlic dorsal \alvc by septal plat(;s, whit^h form sometimes a distinct 
s(‘ptum (see DavidM)ii Monogr. IVrm. fossils, pi. I, figs 18-20) ; very strong denial 
plates ill the ventral ^alve : dcioniaii to trias. 

ZuGMLVEuiA, Waagen, n, gen. . shell hiplieatc ; loop short, without septal plates ; 
strong dental jilales in the ventral valvi'., 'fype, TerebraL rhwtica, Zugm. rhuitic*. 

CoENOTUYKis, Douvjllc (Hull. Soe. (lool. do France, 3rd sor., Vol. VII, p. 281 
1879) : shell w lili a vaulted fi*ontaJ line ; loop short, fixed to th<i bottom of the 
dorsal valve by strong septal plates, which mostly unite to form a strong and to- 
lerably long sc'ptum ; transverse part of tlie loop, uniting the recurving bmnehes, 
forms a Hal shield ; in the ventral valve dental plates are developed in joung sp'ci- 
mcn«, which an* howev(*r risabsorlied in adult ones ; muschelkalk. 

PvGoPE, Link, (Uaiidl). Pliys. Erdheschr., Vol IT, part 1, p. 451,1830) :doi*sal 
valve with a mesial im 2 >r(*ssion, ventral valve with a fold ; the mesial part, occupied 
by the sinus in the dorsal valve, often stops in growth, wdiilst the lateral parts 
continue augmenting iu size, thus forming a perforation in the shell; the loop 
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i*« very small and free; noithrr septal nor dental plates exist. It seems to me per- 
fectly reasonable m Zittel to unite Bouville's gonus Glossothyns witli JPygope^ jis 
the distinction between the two i^enera seems to be only a matter of desfi’tM' : 
Jurassic and lowest eretaeoous 

DiCTYOTiiYiiis, Bouville (Bull. Soc. (icol. de Prance, yrdsev, A^ol. VIT, p. 2GH, 
1879): pbcation of the valves tlio reverse of that oeeurrinj^ in the Bipltrattr \ Ww 
dorsal valve with two impressions, and the ventral one with two folds; loop short 
and free; neither septal nor dental plates ; surface of the sliell mostly tinely striat- 
ed radiately . jiiraifsic and loner ercdae.eous. 

HKMivTVcniNA, \\"aa!^(‘n, n. ^en. • snrlaee of the shell smooth, or iiTef^ijlarl,> 
folded in the frontal region ; frontal line vaulted; loop short like in Tercbralu]a , 
with distinet s<'ptal yilates, wliieh very rarely unite to form a septum. Type, Terehr 
himalai/eimiH, Davids It seems that tin* jurassie torms (as Ter. plicaia, Biiekm,, 
T fimhria^ Sow., etc.,) rehembling IJemiptyehtun are distinet from tlie paheo/.oie 
shells by tin* absemee of septal ])lates ; tln*y would then very likely have to he eon- 
sidored as forming a distinct genus. 

Diklasmina, Waagen, n. gen. • shell strongly but irrcgiilarly folded radial 1>, 
internal arningemcnt as in Tyjie ]hcl. pUcuia, W. n.sp. 

It may j)erl)aps be desiralih* to bring the above-mentioned gen(‘ra into a tabular 
aiTangenmnt, similar to that gmm in DoumIIo’s paper in the Bull. Soe. (u'ol. de 
Franco, Grd sor , Yol. VII, p 2(53. They w oiild then have to be arranged in the 
jollowiiig irnmner : 
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By far the greahst nunilier of forms h<*longing to tin* fcuuily Terefiralnhdu' 
is iueluded in tlie two subfamilies 1reaM*d ol on the foregoing page's, there ajc 
however yet remaining a small niunln’r ol gen<*rie groups vhieh do not fif ni(o tlwsc 
two subfamilies, and Mbieb in part at least can be considered as forming disliurt 
subfamilies Already above I liava^ shortly hinted that yet two more subiVimilies 

» I uw till nnnu- of Ftmhrutiit" \m llioop foims win- h lU'vcr aip triil\ Itiplu ali', bnl mnooUi in tlir Kfut, 

and moTP or k‘ 1 ' 1 - ivini inrpil'irl^ plualiol when .ulull Tnehat fimhim S<iw 
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may bo distinguisliod, which mfly respectiroly be termod “ CentronelUniB ’’ and 
“ Meganierino}:* Within theso two subfamilies all the remaining genera of Terehra* 
hiUd(D (except quite doubtful ones like Vitulina, Hall, LepioewUa, Hall, etc.) can 
1)0 brought. Only for one genus doe.s the systematic position remain doubtful ; this ie 
Mgnniphoria, Suoss. 

There is a genus of TerebratuUda in the Salt-range for which I propose to 
introduce the name of Noloihprts. ‘ It is very difficult to assign a place in the system 
for this genus, as its internal arrangement is not yet entirely known. Tlio most 
cliaracteristic feature of its internal appendages is that the hingejplnte in the dorsal 
valve bears a distinct oval foramen in the umhonal region. The loop seems not to 
have been cc^plete. On the whole it seem.s not improbable that these shells are 
more or less nearly related to Centronella, and I thus shall put this genua into the 
subfamily Centronellincc. 


Subfamily; ThltMJSRAWLlNS. 

Genus : DIELASMA, King. 

There are not many wrii-ers up to the pre.sent who would have accepted this 
fjenus as well founded and would have kept it entirely apart from* Terebroktula. It 
cannot ho denied that its affinity to Terehi*atu,la is very great ; but if we observe 
how very constant the characters are by which it can bo distinguished from the true 
Terebratuloiy and how the occurrence of theso characters is limited to certain forma- 
tions, it must be admitted that the distinction of the genus is of greats practical 
value and of the utmost importance at least to the geologist, who finds in the dental 
and septal plates of such inditl’crent forms as Iho biplioate Terebralulm a most 
convenient clue for the determination of the geological age of the beds contaimng 
such fossils. ^ 

The characters of Dielamm are very easy to be recognised. They consist in 
the general tercbratuloid form of the shell; a short loop like in Terehratulat fastened 
near its origin to the bottom of the smaller or doraal valve by two plates, 
which extend in a more or less oblique direction from the sockets for the recep- 
tion of the cardinal teeth towards the middle line of the dorsal valve, forming 
sometimes a septum. The umbo of the smaller valve boars a distinct cardinal 
process. In the larger or veuti-al valve the cardinal teeth Are supported by very 
strong dental plates. The existence of these dental plates as well as of the septal 
ones can easily be tpade out by scraping off a little of the shell on the beak as well 
as in the umhonal region of the smaller valve ; the plates will then soon appear m 
dark lines, converging towards the termination of the beak as well as towards the 
apex of the smaller valve. 

The genus was already distinguished by King in the year 1850, but at that 
time the author thought it possible to utilise the old name of Epithyrit (given by 
Phillips to all the Tarebratulrv) for this particular group, and thus he introduced 
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the forms belonging to the genus under tiie name of “ Epithyrin^ The 

same view of the matter is also taken by Dali, who acce}>ts the name Epithyria 
for these forma, but writes “ Epitkyris^ King” not Phillips. Now, in reality. King 
never created a genus under the name of E}nthyrts\ he only uswl Phillips’ deno- 
mination in a wrong sense. It thus seems incorrect to api»ly the name of 
Epithyris to this group ; as it cannot he admitted that a name should Ix' used in 
science in a sense quite different from that attributed to it by the author who 
created it. It s(!eins therefore that King was quite correct in creating a new 
name for the forms hero under consideration, and in doing so he vt‘ry likidy acted 
upon the same considerations as have led me to adopt his name? Eiplammi. 

M’Coy, in his “British Palmozoic Eossils,” thought projier to ap])ly the name 
Seminula^ which he had formerly given to otlier shells, to tin', speei<>s which form 
now the genus hut, as in the original diagnosis of SrmintfJa only those 

shells were comprised which bidong to the families lihynoliouctlifhe and Spirifend(f\ 
it docs not seem advisable to transfer the name now to shells belonging to the 
Terebratuhdec ; thus, from this consideration also, the name Dielasvha will have 
to stand. 

The genus siHims to commence in the devonian period, but it does not appear 
to have been very common then. Terclmtl lincklaem^ Ifall, seems to belong to 
it, but otherwise many species do not seem to occur. The chief development of 
thc^^enus is during carboniferous and permiau times, in which till quiti*, r<'c(*ntly 
no other forms were known to exist. Ali*(‘ady in the trias tlie genus sis'ins to 
become again very scarex*, and in the upper rc'gion of this system, th(‘ lCoss(>n hixls, 
it is entirely replaced by Jihoilma^ Waagen, and Zuf/Mcyert'a, Wiiagim; so that in 
these bed's no traces of Dielanma arc any longer found. Also in Jurassic and creta- 
ceous times the genus is entirely absent. 

Among the forms of JJlelanma occurring in Europe in carboniferous and 
pemiian strata, probably not less than six series may ho distinguished , it .seems 
however to he such a heresy to utter this opinion that I must d\v<‘ll with some 
words more on the point. According to the views now greatly pi<‘ vailing, ail the 
shells which, in my opinion, may he grouped into six smies, do not lorm more 
than one species. This species not only i'omprises all the earlxmiferous, hut 
also the permian forms of Tcrebraiuhdtr, and has to he eallisl Trrrbrnl t^acruJua, 
Martin. If we now review all the forms that come within the range of tins nauu*, 
we find that we have first the large forms, with a straight, not vaulted, fjoutal line, 
Terebrat. hastata, Sow., whicdi would have to he counted among tlie ‘ Cmetie’ ol Jicop. 
von Buck and Quenstedt. The same would occur with a small form vvitli vaulted 
valves and a more or less emargiuated front, the Terchr. hocchIus, Mart,, in n 
restricted sense, and perhaps Terebr. stifflata, Schloth. Then come the lonns with 
a vaulted frontal line — Terebr. Jicus^M* Gay ; Ter. mryoidea {M'Co}) 1),(\ , Terebr. 
ftp., Dav., Mon. Brit. Penn. Brach , pi. I, tig. IS; Terebr. ha^tieformis, Kou ; Terebr. 

Kutorg ; Terebr. Gillihgentue, ^ Terebr. clouyata, Sehlotii, {‘le , wlmdi 
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would all have to be counted with the BipUcata** of Leop. r. Buoh and 
Quenstedt. Lastly there come the forms with a concave frontal line like Terehrat, 
veticularis^ Kon., wliich forms part of the “ Antiplicatce. *' All these forms now make 
up the one species Terebrat. aacculus, Mart. If now wo find many work the species 
Ter. iocculusy M„ quoted as occurring in any particular bed, do we obtain by such a 
quotation tlie slightest idea what form really occurs ? Or is it indeed quite irrelevant 
what form wo have to deal with, or what form occurs just in that particular bed ? 
Certainly not. The names which wc apply to objects in nature have all been invented 
for the sole purpose of convoying to us concrete ideas of the objects themselves, but 
this point is absolutely lost, if we subsume such a number of forms to one name. 
A species of so monstrous an extension as is Terehr. acicculm (Mart.), Davidson, is 
absolutely useless for stratigraphical as well as for biological purposes ; and if in 
every class of animals a similar extension wore to be given to the species, we should 
soon have to renounce all the more exact stratigraphy and all our historical account 
of the development of the animal kingdom, resulting from an exact observation 
of tlio stratigraphy in connection with the minute distinction of the animal 
forms. 

But there decidedly exist intermediate forms between all tlie above-mentioned 
species or sub-species, or whatever we like to call them ; and a perfect transition can 
Iw traced from one form to the other. It cannot be doubted, and the standard of 
thorough study and excellent power of observation exhibited by all the works of Mr. 
Da\ddsou is an absolute security for this, that the transitional forms really exist, and 
that all the fossils mentioned under the above names are all most intimately con- 
ne<!tcd together; nevertheless, I must retain the opinion that these fossils have 
all to be considered as distinct species. Any one, who has collected Brachiopods 
in large numbers in the field, will have made the observation that in this class of 
Molluscs, more than in other classes, transitional forms lietween different specie's 
occur, and that such transitional forms are chiefly numerous in certain groups, for 
instance in the biplicato Terehratula, more than iu others. That such transitional 
forms occur between sjHscics which are of different geological age is only natural, 
and depends ujxin the mode of development of the species; but also between 
contemporaneous species transitional forms exist. In this latter case, the distri- 
]>ution of the transitional forms is very unequal ; in some localities many of them 
occur, in others they are only very sparingly represented or even entirely absent. 
This mode of occurrence seems now to be in direct proportion to the number of 
specimens of each species which are found in each locality. In places where very 
fifi'eat numbers of individuals of two species are heaped together, transitional fornuj 
arc more numerous ; in other hicalitios, on the contraiy, where two species occur, 
but not in great numbers, transitional forms are rare or even entirely absent. This 
seems to indicate a circumstance which has not up to the present been sufficiently 
taken heed of. In localities where two species in very great numbers were crowded, 
there seoms to have been great possibility for the production of hybrids, whilst in 
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other localities where the two species were not so numerous few or no hybrids 
were produced, and thus in the cast's of contemporanetms species the tninsitionnl 
forms might for the greater part bo duo to hybridity. But tlic production of hybrids 
cannot establish identity of species. It can thus, I think, very well bo sustained 
that, even if transitional forms exist, yet two fossils of ditforent shapes jnigbt very 
well form different species, and thus wo come back to the old axiom that every 
form that can he fixed and distinguished from others by di'seription and figures, 
has to be considered as constituting a species, though this must 1 k) undi'rstood 
“ cum grano eahs, ” 

To return then to our starting point, I must repeat that the retention of 
more concise species can very well be sustained on biological grounds, and that it is 
an absolute necessity for the ficld-paUeoivtologist (‘ pal^ontologue voyag«uir * as 
the Ereneh would say) to ba\c more coinase Rjicciiy-, as ho cannot speak for 
instance on the permian formation of Tercbr. sacculus, because on the one hainl 
forms exactly resembling tlie typical ««ecrt//^ir do not occur at all, on the other 
hand, becainse the form which really in great numbers do occur bavi' not even 
the slightest rosemblanee to the typical Trr sacculua Idenlical sha^xis may bo 
picked out among a great number of specimens, as was done by Mr. Dai idson, and 
that such specimens should occur is only natural, and can easily be cxplauuMl by 
atavism, but the average form of tbo Teirhmtulm occurring in each foriiiution is 
perfectly sufficiently distinct to keep the two si'ts of shells separate as distinct 
species. 

Starting from such considerations it seems to me that the more generally 
known EurofX'an species oceurnug in the carhonii’erous and iicrinian formations 
may he grouped in the following manner 

1 Gioup of DiEI.ASMA UASIATOM, Sow. 

II. — Group of Djislasma ritiiS, (M’Coy), Duv. 

„ fcp. nov , Dav , Mon. 13rit. Perm. Crach , PI. I, fig. 18. 

III. — Group of Dikeasua. bAccei us, M art. 

„ SUFKLATUM, Sehloth. 

IV. — Group of Diblasma Dav. 

„ llloNUATUM, Schlolh. 

V. — Group of DiklasmA vuicauuBH, (M’Cuy). Dav. 

VI. — Group of Diblasma vb.siculaeb, Kou. 

By the true Diclaama fioitSy M’Coy, with its undulating frontal line, the existence of 
one more series might be indicated, but 1 cannot sny anything positive aliout it. Of 
these series three pass up into the permian formation, Mlalst tln-ee otluTs seem 
to be restricted to carboniferous strata. 

In the Salt-range the genua Dielaama is rather largely represented, and the 
cxistonco of several of the series of forms which have been just indioatcd as 
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distinguisliable among tho European species, can be recorded also in India. There 
are altogether ten species of Dielaama in the Productus-limestone of the Salt- 
range, which may be grouped in the following manner 

1 — Group of Dielasma bacculcs. Mart. 

1. Ihelam. guUula^ W., n. sp. 

IT. — Group of Dielasma aiixiNOKNsE, Dav. 

2. Dtelam. elongatum^ Schloth. sp. 

8. „ iiummulttSy W., n. sp. 

III. — Gioup of Dielasma ficus, (MToy) Dav. 

4. iJielatin, truncatum, W , n sp. 

5. „ minor, W , » sp. 

6. ,, xiaituhentte, JVrby. 

IV. — Group of Dielasma biplbx, W. 

7. Dielanm. btjAejr, W,, n. sp. 

8. „ hrevvplteahm, W , n. sp. 

9. „ acutongnlum, W , ii. sp.' 

1 0. „ problemafu'ttm, (Dav ) W. 

The last of these groups is one which is not represented in Europe, though 
it might stand in a certain relation to the group of Dielasm. virgoides, (M’Coy) Dav. 

On the whole, the affinity of the species of Dielasma occurring in the Produc- 
tus-Umostone of tho Salt-range is more with permian than with carboniferous 
species. Not only that one of the forms can be identified with the permian Diet, 
elongatum, Schl., but also D, guttula and mmmulm can only bo compared to 
D. sufflaitmi, Schloth. and D. elongattm, Schl., respectively ; and even the whole 
group of D. biplex seems to be most intimately connected with D. elongatum. The 
form D. acutangulum so closely resembles elongated varieties of Schlotheim’s 
species that I formerly did not think it quite improbable this shell may turn out 
to rc*ally belong to that species. 

Of the other forms D. truncatum, W., is quite singular, and has not been ob- 
served anywhere else, whilst D, Itaituheme, Derb., was originally described from beds 
in Brazil which, according to tho other Brachiopods occurring in them, will have 
to be considered as being about on the same level as the upper coal-measures of 
North America. 


I.-Groiip of dielasma SACOULUS, Mart. 

1. Dielasma guitula, Waagen, n. sp., PI. XXVIII, fig. 14. 

This voiy small species is about similar in size and form to a grape seed, 
inflated, rounded, with a small adpressed beak and a straight frontal line. 

The ventral or larger valve is considerably more strongly inflated than the 
smaller one, and this holds good as well in the longitudinal as in the transverse 
direction. Posteriorly it is produced into a beak, which is in comparison to the 
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size of the shell rather thick, hut not lonsf, and ])ont dlslinctly over. It is 
not quite at its extremity, but just posteriorly to it, by a tolerably lai’f^o oval fora- 
men. The beak is shut in below by a very indistinct false area, which can barely 
be called such, so much does it pass all round imperceptibly into th(‘ sides of the 
valve. The beak is so firmly adpressed to the apex of the smaller valvi* that it 
Cannot be observed wludher dcltidiaJ plates wj're present or not. 

The smaller or dorsal valve is muc-h hatter than the ventral one; it is, how- 
ever, also very regularly vaulted. Both valves meet all round in a n<‘arly per- 
fectly straight line. 

The surface of the shell is covered by nunn'rous rather strong striie of growth. 
The punctation of the shell cannot h(‘ very (hstinctly seen, as the shell is not very 
favourably preserved for the observation of tins character. As far as it can las madt? 
out, the punettition s(!<ims to have been rat lun* coarse. 

Of the internal characters noibing can l)c seen, even the oxistonec of dental 
plates remains doubtful. The shell has Ix'cii phu^cd by me m the group of J)iel. 
aacculus on account of the general similarity which it exhibited to the sjiccics 
belonging to that group. 

The measurements of the only existing specimen are as follows : — 


Entire longtb of llie hLoU . . C inni 

L«Migth o! tbo Hinullor valve ... . . r» „ 

Euiiro broadtli of tlio shell . . . . d /J „ 

„ iliKknesa of the „ . . , . . 4 „ 

Apical allele of the larger valve . . . Sti" 


Locality and geological position , — ^Tho only spotumen of this sjiecies was collofit- 
ed by myself at Amb at the very base of the compact limestones forming the middle 
division of the Productus-H most one. 

Memarks . — ^Tliis litthj shell may possibly he the fry of some other large form, 
and thus the propriety of its description as a distinct species may properly bo 
doubted. It is however pretty certain that this shell is not the young of any of the 
species I shall have to describe, and thus it may pass as indicating the existence of a 
distinct species, of which the adult form maj possibly yet he discovered. But this 
may just as well be a small species, of which Iho dimensions may never become 
much larger. This is a point which can only he cleared by furtlicr di'^covi'ries. 

As far as can he judged from the little .spwimen available, it does not seem 
that this form is identical with any of the European spcines. The small sjiecimens 
figured by Davidson, Mon. Brit. Garb. Brae.h., PL II, figs. 1, 2, have a much 
smaller and less stout beak, and it is almost beyond doubt that by the small specimen 
from the Salt-range a different species is indicated. There is a somewhat greater 
resemblance to young specimens of Diel. auj/tafnm, Scbl. sp. as figured by Davidson, 
Mon. Brit. Perm. Brach., PI I, figs. 11, 12, 13 , but they differ in that the dorsal 
valve of the Indian specimen is much flatter tliaii tliat of the specimens figured by 
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Davidson, and that the whole shell is covered by strong imbricating stri© of growth, 
wliich do not exist in the permian specimens. On the whole I feel justified in con- 
sidering this shell as a distinct species, which is, however, most nearly related to 
D%€l, Schloth. 


II.—Gboup or DIELASMA GILLINQENSE, Dav. sp. 

2. Dielasma elonoatum, Schloth , sp., PI. XXV, fig. 10. 

ISIS. Tertbr. elongata, et eomplanata, SoMutU. Dcnksclr. Acad. Uunchen, Yol. YI, p. 27, pi. YII, 
tgB. 7. b, 9, la, 14. 

3860 JEpilbgns eiongaia (^h\oth)K\rtg Monogr rcrai Yobs of England, p. 147, pi. YI, figa 30 45. 

1868 Terebratula elongata (Scblotli ) UavidHon . Monogr. llrit. Perm. Bnnjh , p 9, pi. 1, figs 6-7, 14, 19.22. 

1861. Terelraivla elmgata (Scblotli ) Ocmilz I'jaw, p 82, pi XV, figs. 14-28. 

187U. Tercbratula elongata (Scblotb) QuenHiodt. Potrcfactunkundo Deutaoblouda . Brocbiop ,p 426, pi. 60, 
figB 104-116. 

The general outline of this shell is slightly pentagonal, considerably longer than 
it is broad ; the beak is small and adpressed, pierced just at its apex by a not very 
large, round foramen ; the line in which the two valves meet is tolerably straight 
and only little vaulted in the frontal region. 

The larger, or ventral, valve is a little more strongly inflated than the smaller 
one ; its curve is very regular, the greatest thickness iHuiig a little below the middle 
of the length of the shell. Anteriorly it is slightly produced and bent up, forming 
the slightly vaulted frontal line. The beak is small and well bent over, limited on 
its lower side by an indistinct area, which is shut in on the upper side by indistinct 
ridges starting from below the foramen and extending to near the lateral pai'ts of 
the valve. Thehcak is so firmly adpressed to the smaller valve that nothing can be 
seen of deltidial plates. The foramen is round and not large. 

The smaller, or dorsal, valve is a little more flattened than the ventral one; 
nevertheless it is distinctly arched longitudinally, and in this respect resembles 
more that of Dielasma su^ialum than that of D. elongatum. The apex is pointed 
and slightly bent in. 

The surface of the shell is smooth and only few stri© of growth are distinctly 
visible. The punctation of the shell can only be observed in some places with the 
lens. It appears that the shell bears a kind of epidermis which covers up the 
punctation, and only when tliis epidermis is removed can the punctation be seen. It 
is very much like that of DieL elongatwn figured by King, very close and very fine. 

Of the internal characters of this shell nothing can be seen, nor can they be 
made out for the present, as no large materials of tliis species are available. There 
is, however, but very little doubt that it bears the characters of the genus Dielasma 
in general, as in outward appearance it resembles so closely other species of the 
genus that an internal similarity may be expected. 
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The measurements of the figured specimen arc as follows : — 


ISniiro lonf^th of the kIioII 
Len|(t}i of tlie Hnmlloi valvo . . 

Entire breadth of the aliell 
„ t}iud<nGB8 „ „ 

Apical angle of the larger valve, about 
„ „ „ unaller valve . 


. 18 Qim. 

1(5 „ 

It „ 

• ft 5 » 
79° 

. IIU" 


Locality and geological position —There are altogether thrcjc specimens of this 
species prescn'cd m tlie Salt-range collection : one collected by myself at Katta in 
the Tery lowest beds of the compact limestones forming the middle division of tlie 
Productus-limestono (bed Nr. 12 of my note-jjook) ; two others were also found by 
myself at Amb in a black, coaly sandstone forming the lowest fossilifei*oU8 bed of 
the lower division of the Productus-limestono at that locality. 

Jiemarks . — llie general form of this sludl is rather similar to JDiel. suflUntum, 
Schlotli. sp., and resembles chiefly the variety figured by King on pi. VII, figs, fl, 9. 
Nevertheless 1 do not think that this shell should be considered identi(;al wilh that 
Bjiocies of ScUiotheim, as several points of (bibaimce exist which make a distinction 
not only easy but even nm‘8sary. In the Indian shell the median depri'ssion, which 
extends from near the beak to the frontal region, corresponding to the bend in the 
frontal line is totally absent ; the valv<‘s ar<*bolh loss inflated, and the general form 
of the shell is altogether more elongated than in Dielasm. sujflatum ; hut just by 
all these characters it agrees with I)iel. eloiujalum. Of carboniferous K|K'cies, Ihel. 
gilltngense must chiefly be compared ; but, alter a careful examination of the figures, 
it seems directly impossible to unite the Indian shell with that carhonil'erous form. 
The highly cliaractcristie- flatness of the dorsal valve is absolutely wanting in tlic 
Indian shell, and, thus, the two forms cannot p .ssibly be considiTcd iileniieal. On 
the other hand, if we compare the figures of J)tel. elongatum, for iiistanco that on 
I’l. VI, fig, 87 of King’s monograph, or PI. I, lig. 7 of the monograph of Mr. David- 
son, the similarity of these figures to the one on our Plate XXV is so striking tliat 
it cannot he doubted that the specimens ropu'sented by all these figures belong to 
one and the same sp<;cios. If I w'cre to ailopt Mr. Davidson*s vfew in the inatl,(U‘, 
I w^ould have to quote the Indian sliell, not as Did. elongatum but as Terchratula 
sacculuHy Martin, as botli these forms belorur to one and the same sjiecies. Hut 
what would ho the use of sucli a quotation ? The simple mention of a name like 
Ter. sacculua, a thoroughly carboniferous species, w^ould immediahdy suggest a 
carboniferous age for the beds in which it occurs, and yet the form wliicli, in lact, 
occurs, lias not the slightest similarity to the average form of TerehratuUe ocimrriug 
in carboniferoUvS strata ; on the contrary, it can only be more particularly compaied 
to the average form of Tcrebratuite occurring in permian beds. Thus the quotation 
of Dtd. aaooulua in the Salt-range would simply be misleading as to the probable 
age of the beds in w hich this fossil occurs as well as to the real aflinitu*s exhilnL. d 
by the specimens. This is a most striking example, how necessary the more minuio 
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distinction of the species for the proper determination of the age of a bed may be ; 
though I will not say that, by the occurrence of Biel, elongatum in the Productus- 
limestonc, these beds will in*ovocably pass into the permian formation. 

3. Diblasma nummulus, Waagen, n. sp., PI. XXV, fig. 9. 

This species is in its gen«;rai form closely related to Diet, elongatum^ Schloth. 
sp., but yot differs so far from it in several important characters that I think it 
more correct to describe this shoU as a distinct species. 

The general form is nearly circular, very little elongated, and in no way 
pentagonal ; both valves are flattened ; the beak is small and distinctly bent over ; 
the fi'ontal line nt'arly straight and but very little raised in the middle. 

The vtintral valve is not quite regularly vaulted, as, longitudinally, the curve 
from the end of the Ix'ak to about the upper third of the length of the valve is 
rather abrupt, and from tluirc it is rather gradually tailoring to the frontal line. 
The beak is trumiated just at its (‘xtremity by a round, and not very large foramen. 
Fromlioth sides of the foramen to the lateral parts of the shell two indistinct ridges 
descend in a gentle curve, marking off an indistinct false area. The beak is so firmly 
adpresaod to tlie apex of the dorsal valve that it (cannot be seen whether dcltidial 
plates ar(' present or not. 

The dors.al valve is even more flattened than the ventral one, and is nearly 
quite eireular in its outline, the apex being but very little projecting. The 
line in which the two valves meet is very nearly straight all round. 

Tlie surface of the shell is entirely smooth, and oven with the lens barely any 
stria? of growth can he st;en. T'ho punctation is excellently preserved in the 
specimen under description, hut it is so fine that it becomes almost microscopical, 
and can only be observed with a very powerful lens, and is much finer than that 
of l)\el. Hungatuni. 

In the only specimen I have for description nothing can he seen of the internal 
characters. 

The measurements are as follows : — 

Entiro length of tlu> bIu-H .... ... 21 niui 

Lciif^th of the durmil vhIvo . .... ID „ 

Entire bieodtl) of the sLell . . . , IS „ 

„ thickuoMs „ .... . . a „ 

Apical angle of the Idr^ret ^ alvo ... . . 

„ „ sinnller 1 1 

Locality and geological position . — ^The only specimen of this species that has 
hitherto Ix'en found was collected by myself at Katta in the very lowest bods of the 
compact limestones forming the middle division of the Productus-limestono (bed 
Nr. 12 of the section in my note-hook). 

Remarks. — This species bidongs beyond any doubt to the group of forms to 
which also Biel, elongatu^n belongs; nevertheless I do not think that it should be 
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umted witJi that species. The greatest difference consists in its nearly circular form, 
and in this respect it resembles more nearly Tepahratala lata, Sehloth,, which is, 
however, by most authors also considered only as a variety of Duilasm, elongatum. 
There is, moreover, always a further marked difference in that the present sjiocicw is 
quite rounded, whilst Ter. lata is more or less distinctly pentagonal. The siuus* tcK), 
in the larger valve is more strongly developed in Sehlothcim’s species than in the Indian 
shell, where it is nearly quite absent. Another marked difference consists in the lai«’ral 
aspect of the shell, whore the line in which the two valves moot is nearly quih' 
straight in the Indian shell, wliilst it is distmctly curved in Terehr. lata. This 
character indicates a different transverse curvature in the dorsal valve of the two 
species. Thus it seems to me probable that a distinct species is represented by the 
Indian specimens. 


III.— Gboupop DIELASUJ FICUS, (UVoy) Davidson. 

4. DTKr.A8MA. TRTJNOATTTM, WaagCll, Tl. Sp., PI. XXV, flgS. 11, 13. 

This rather largo sp(icies has a somewliat pyriform general slmiK), is elongated, 
truncated in the frontal region, with a somtnvhat vaulted frontal line, and a very 
thick beak, whicli is strongly bent over, and bofirs a largi* oval foramen. 

The larger, or ventral, valve is very strongly inflated, most so in the region near 
the beak, gradually tapering towards the frontal line. A short distance, however, 
before reaching it, it is ahrupily deflecttjd at an obtuse angle and ascends to meet the 
doraal valve. The longitudinal curve of the valve is thus first (near the bcah) 
nearly soraieirenlar, then flatUmed, and at last gomculated. In tho tm?iN verse 
diroe.tion this valve is considerably flattened in tho middle and suddenly bent uj) 
on both sides. The beak is very thick and short, and strongly bent over. The 
foramen is oval, situatcMl not quite on tho apex of the beak, but somewliafcbohind it, 
a position which is similar to that occurring in Ter. hovidena, Morton. From both 
sides of the foramen indistinct ridges extend down tho beak, marking off a very ill- 
defined false area. 

The dorsal valve is about as much inflated as the ventral one, hut its curve is 
more regular. From tlio apex to near the frontal lino it is ve.ry regularly vaultijd ; 
it is then suddenly deflected and bends down upon the vcntnil valve. Transversely 
this valve is much more strongly vaulted tlian in the longitudinal direction. 

The sculpture of tho shell consists only in not very numerous and not very 
strongly developed strice of growth. The punetation of the shell is very fine, as fine 
as in Diet, elongatum. 

Of the internal structure of the shell only tho very strongly develojicd dental 
plates can bo seen. Of the septal plates or the loop nothing can be seen. 

In young specimens the inflation of tho valves is much less considerable, and 
the truncation in the frontal region is entirely wanting. 
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The measuvometits of two specimens axe as follows : — 


I. II 


Entire length of the ohell 



35 mm. 

12*6 mm 

Length of the smaller vulve 



. „ 

11 .. 

Entire breadth of the shell . 



. U „ 

96 

„ thn.knef(B „ 



, 19 „ 

5 6 

Apicnl angle of the larger valve . 



. 61" 

60" 

„ „ „ smaller „ . 



. 03" 

76" 


Locality and geological poaitim . — ^Tlicre are only two specimens of this species 
preserved in the Salt-range (jollection, wliich were both found by myself at Amb in 
a black, coaly sandstone forming part of the lower division of the Produetus-lime- 
stono. From the same bed a great many specimens of Chonotes were obtained, so 
that I called the bed “ Chonotes bod in my note-book. 

Bcmarice . — This shell, when full grown, is very singular in its shape, and cannot 
easily be mistaken. It resembles none of the titlierto described forms more parti- 
cularly, though it cannot be denied that it stands in a certain relation to Dial, fiem 
as figured by Davidson, Mon. Carb. Brach., PL I, fig. 13 ; the great inflatiou in the 
region of the beak is similai* in the two species, but the development of the frontal 
region is peculiar in the Indian shell. In young specimens distinctive cliaracters 
arti not displayed, so they resemble l)iel. elongalum or Ter. bocidem ; they seem, 
however, to be distinct from th(380 shells by a somewliat smaller apical angle. 

Another species which might be compared is Liel. plicae Kutorga. The typical 
form of this siKjcies, as figured by Kutorga, shows very little resemblance indeed, but 
V. V. Holler in his monograph of the carboniferous Brachiopods of tlic Ural, besides 
the typical form whi(jh is represented PI. I, fig. 3 of the monograph, figures 
another variety which he considers to belong also to Ter. plica, but wiiich very likely 
represents another species, and to which figs 4, C, and 6 will coiTespond. This 
species is in general outline very similar to Diel. truncakim, but can be distinguished 
by an impression extending all along the ventml valve from the beak to the front, 
and by the sharper margins, chiefly in the frontal region. 


5. Dielasma minor, Waagen, n. sp., PI. XXV, fig. 12 

Together with the species just described th(‘ro occ.urs another shell, which in 
most respects agrees with Biel, iruncatum, but which is distinct by its shorter and 
comparatively broader form, larger apical angle and much less considerable size. 

The general form of tin's shell is somewhat pentagonal, the greatest breadth 
being situated about in the middle of the length of the shell, from there it tapers 
towards the beak as well as towards the front. Both valves are about equally 
inflated, the larger one more so in the region of the beak, the smaller one more in 
the frontal region. The beak is very short and very thick, perfectly rounded, distinctly 
bout over and pierced a little behind its apex by a very large oval fommen. The false 
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area on both sides of tho b(*ak is very small and indistinct, and not even by the 
8light<*st indication of ridges is it limited off from the remainder of the shcD. 

Tho front of the shell is remarkable by its truncation, wliich is similar to that 
of the preceding species, and is produced by tho sudden deflection of both valves all 
round towards the line in which tho two valves meet. In tho smaller valve tho apex 
is very distinctly elcvah^, and there extemds a ridge from the apex to the front, 
which broadens and llattens as it approaches the frontal rc'gion. On Ijoth sides of 
the apex the valve is strongly depressed and then spreads wing-like to its largest 
transverise extension. Tliis feature is not well expressed in the drawing PI. XXV, 
fig. 12a. 

Of the internal characters of this shell nothing can ho scon. The granulation 
of the shell substance is in this s|)Gciea still closin’ and finer than in any of tho pre- 
ceding ones; in fact, it is so fine that it can only Imj seen under very favourable 
circumstances. 

The measurements of the only specimen are as follows : ~ 


Enliro Ifnglli of the bIu' 11 . . . . 30 mm. 

Iji’Ugth of the Nttivo . . . . 10 „ 

Enine hruiulth of tho Hhoil . ...... lil „ 

„ tlucknoHM „ . , , . . 10 5 „ 

Ajtical angle of the iargci valve . 78“ 

,1 „ amuUor „ . . ... . 123" 


Loral if y and f/rologfral jmaUion . — ^The only specimen of this speeics that has 
been found up to the present was colleeted by myself at Amb in the lower division 
of the Produetus-liniestone in ihcso-ealled Chonetes-hoil of my nohvbook, tog(‘thor 
with Dielaftni. trunaafum, W. 

lieniarks.—Xi ;ipi>(‘ars probable that this species is only a variety of Did. (run- 
catiim\ still, there an? such marked differences between them, and transitional forms 
have not been doteetod up to the present, that I prefix until more complete mat< 3 - 
rials will l>c a^'ail£lhle, to consider tho two shells as represimting diffenmt spcciivs. 

The eharaeters by which the two sjiecies e.an w'ell be (listinguishcd consist in 
the shorter, broader, and more pentagonal form of Dial. mmor. The apical angle 
in this latter shell is much more considerahletlmn in Did, iruncafmi, and it exhibits 
the chariudcrs of the full-grown shell (the truncation of the valves all round) of a 
size at which spwimens of Dirl. truncaUm must still hear a sharp frontal line ; it is 
thus probable that Dial, minor was alw’ays ol a much smaller size than full-grown 
specimens of Diet, truncatum. 

Of otlier tlian Indian shells none can ho particularly compared to the present 
species. Terehr. homdena, Mort., is not quite dissimilar ; chiefly tho beak hears a 
certain resemblance, but the peculiar truncation of Did. tnitior is absent in the Ame- 
rican shell. 
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6. Dielasma itaitubenbb, Derby, sp., PI. XXVI, fig. 5. 

1874 Torthratula ttaitubeim$, Duiby, Bull. Cornell Umvers. (Soienoo), Yol. I, No. 2, page 1, pi II, figs. 1,9, 
8, 16 ; pi. Ill, fig. 24 , PI. VI, fig 16. 

The species is of rather large size, elongated, flattened, with sharp margins and 
a not very large beak. 

The ventral valve is flattened, broad, elongated, oval. The beak is distinctly 
bent over, not very thick, long and entirely free, not adpressed to the apex of the 
dorsal valve. The foramen is triangular, and apparently piercing just the apex of 
the valve ; it is not very large, and appears to be limited on its lower side by small 
deltidial plates. Prom both sides of the foramen very sharp and distinct ridges 
originate, producing the triangular sha|)c of the foramen ; they descend in a 
slight curve to the lateral parts of the valve, thus marking off a rough, but rjither 
distinct false aroA. In the frontal line the ventral valve is only very slightly 
produced, causing the frontal line to ascend a little and to form a very slight 
arch. This arcuation of the frontal line appears in the specimen which serves 
for description much stronger than it is in reality, owing to a malformation 
in the specimen in the process of fossilisation, as cjin be well seen from the cracks 
in the shell. As the specimen has boon exactly coi)ied by the artist, tliis arcuation of 
the frontal lino is equally exaggerated in tho figure. 

The dorsal valve is also flattened, more strongly arched in the transverse than 
in the longitudinal direction, and a little bout up in the frontal region, according to 
tho arcuation of tho frontal line. 

Of the internal characters of this shell nothing can be seen. Nevertheless it is 
highly probable from tho near relation it seems to exhibit to Diet, hastalum^ Sow., 
that it belongs to the genus Dielasma. 

Tho substance of tho shell exhibits under the lens very distinctly a close and 
fine granulation, which is, however, not so fine as in the species described on tho 
foregoing pages. 

The mensuremenls of the only existing specimen are as follows : — 


Entire loufiftb of tbe shell . * . 41 mm. 

liongth of tlie smaller valve ... 88 „ 

Entire breadth of the shell 31 „ 

„ thickness „ . . ... ... 14 „ 

Apical angle of the larger valve . 62® 

„ „ ., Huiallor „ 86® 


The thickness as measured is probably too small, as the sj>eeimcn has suffered 
somewhat from pressure ; it may very likely be as much as 16 mm. 

Locality and geological position . — ^The only specimen of tliis species that is 
contained in the Salt-range collection was found by myself in black calcareous beds 
at Nursingpahdr, on the limit between the middle and lower divisions of the 
Productus-iimesione. 
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^Remarks . — Erom all the forms of Braoliiopoda that have hitherto hoon described 
out of carboniferous deposits, Ter. iinituhemis from Ihmil is the only one that 
can be particularly compared to the Indian shell just doscribod, and it seems to 
l>e so far identical in all its characters to our Indian fossil that 1 thought it proper 
to apply the above name also to the latter. 

The most striking characters the species possesses consist in the considembli* 
flattening of both valves towards the frontal r<‘gion, the very slightly arched or 
nearly straight frontal line, and the overhanging and strongly carinated beak. TIk^ 
Indian specimen is aomewliat broader in comparison to its length than the speci- 
mens that have been figui’cd by Derby from Brazil, but this single diiferencc seemed 
to me not sufficient to distinguish the Indliti shell as a separate spi'cifs. 

Of other species M* Coy, is most nearly related, but can easily 

be distinguished by its much more intlated valves, and non-carinattnl l>i*ak. JJuH. 
cymhfpformis, Dana, from Austmlia has very nearly the same charact(‘rs as ficu^ 
but is distinguisbed from tliis species cUielly by its more broadly ovate form and the 
conecntric undulations of the shell. From Diel. itaitubeiiae it can be distinguished 
in the same manner as DteL ficus. 

An Eiu*opoan cai’boniferous shell ^^liieli by its flat valvt's, long thin beak, and 
nearly straight frontal line recalls to a great (‘xtent the form of Did. liaHuhcuse is 
Diet, hastafiorme^ Kon. sp,, but tins si)ecies seems not only never to attain tlvo size 
of the Indian shell, but is also devoid of the lateral carinations ou the beak whieh 
are so characteristic of Derby’s species. 

IV.— Gkotip op DJELJSMA BIPLEX, Waagon. 

7. Diblasma. iirrLEX, Waagen, n. sp., PI. XXV, figs. 3, t, 5. 

This sjiccics is somewhat variable in its general outline. It Is always mor(3 or 
less distinctly pentagonal, hut some specimens are about as long as they arc broad, 
whilst others are much more elongated, and th(ai th(‘ir {Xintagonal outline is much 
less distinctly developed. 

On the dorsal side of the shell two strong straight folds start from the ajwix of 
the smaller valve, whilst on the ventral side only one mesial fold exists. The 
frontal hne is vaulted, with a sinuation in the middle as in bipli(;ato Terchralulm. 

The larger, or ventral, valve is very regularly arched in the longitudinal dir(H*- 
tion, but it is generally flatter in young specimens than it is in old full-grown ones. 
In the transverse direction on the contrary its arcuation is rat, her irregukr. In 
young specimens it is everywhere flatly vaulted, hut in old ones it becomes nearly 
quite flat in the middle of its length. Laterally this valve is rather strongly cut out 
for the reception of a lobe coming from the dorsal valve. The beak is not long, toler- 
ably thick and distinctly hent over. It is pierced just bchiod the apex by a tolerably 
large oval foramen. The deltidium is not veiy large, but distinctly visible in some 
specimens. The false area, which adjoins the lieak on its lower lateral part, is 
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tolerably broad, but not distinctly marked off from the remainder of the shell. From 
the middle of the length of the ventral valve a well developed but not very broad or 
high obtuse ridge extends towards the frontal line, and is shut in on both sides 1^ 
low rounded excavations, corresponding to the eigzag bend of the frontal line. 
Tlio whole frontal part of this valve is distinctly bent up. 

The dorsal valve is nearly quite straight, only slightly vaulted longitudinally, 
but is strongly bent transversely, and generally more so than the ventral valve. 
This bent condition causes the dorsal valve to form ou both sides a kind of lol)e or 
luominence, whicli fits into a broad sinuation of the margin of the ventral valve. 
From near the apex there start two strong, perfectly straight rounded folds which 
get stronger the nearer they approach the frontal line. Between thorn a deep valley 
is formed, which comraoncos not far from the apex as a low, flat depression of the 
shell, and is detipest on the frontal urnrgin. Near tho apex, wliich is rather pointed, 
the margins of this valve are slightly excavated, and then descend in a hroad, pro- 
minciiit arch to the zigzag frontal line. 

Tho internal structure of this shell is not known to rae in every detail, but in 
some of the sjieeimcns it can distinctly be seen tlmt strongly developed dental as 
well as septal plates are present. 

Tho punctation of the shell, which can be very distinctly seen on two of the 
specimens, is extremely fine ])nt not very close, but, on tho whole, much finer than 
in any of the sjK'cies described on the foregoing pages. 

Tho measuromouts of tho tlireo figured s|)ecimens are as follows : — 



I. 

II 

III. 

Eiitnv of tlie ffheU . 

. 38 turn. 

27 mu. 

31 mm. 

LtMijiftli of the doiwl valvo 

. ae „ 

26‘5 „ 

19 5 „ 

Ent.m' breadtli of th« .... 

. 21 

20 „ 

18 ,, 

Entire thiokueoe „ ... 

. 14 „ 

n „ 

9 

Ajncal angle of the larger \alvc . 

66" 

66" 

70" 

t, „ „ „ Ninaller „ . . . 

. loe" 

loar 

105" 


The shell is widest about tho middle. 

Locality and geological position ', — There are altogether three specimens of 
this species in the Salt-range collection. One of them was found by myself at 
Virgal in the white crinoidal limestone forming the middle division of tho Produc- 
tus-limestone. The two others were collected by a native servant called Mogul 
and have been communicated to me by Br. H. Warth. One of them is from 
Vurcha, preserved in a reddish hard limestone, and comes beyond doubt also 
from the middle division of the Productus-limestone. The other comes from Musa- 
khoyl and is silicified. The numerous silicified shells which have made this locality 
cclebratiMi come out of a bed which must be assigned to tho middle division of the 
Productus-limestone, and it is thus higlily probable that also this third specimen was 
found in that division. From this it is probable that all our specimens of Diel. 
hiplex came from the middle division of the Productus-limestone, and that the 
species is restricted to that division. 
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Hemarks , — This species aoems to he somewhat variahlo chiefly ns to its 
length, breadth and thickness. By the three sjiooimeus figured on Ph XXV these 
variations are wolJ brought out. Whilst fig. 3 represents a very short and broad, 
nearly pentagonal variety, which is also rather flat, the otlier extreme as regards 
length and thickness is represented in fig. 6. The apical angle is also slightly variable 
in different varieties. One character however, which can very easily he r<‘cogi)ised, 
and which is highly cliaractoristio for the species, and common to all the varieties, 
is the presence of strong, straight folds, which start from near the ajH'x of the 
dorsal valve and reach down to the fronhil line. It is by this (dmnicier that this species 
can be distinguished from Diet, prohleynaticum^ (Dav.) W., and tlic other species which 
will have to be described hereafter. 

Of non-Indian shells there are verj^ f(iw which could be, compared to the pr(‘scnt 
one. Of all that are known to me from the cfirbonifcioiis deposits of Australia, 
Rhynchonella inversa^ Kon., is the only one that possibly could he compart'd to our 
J)ielamta biplex. The general arrangement of the plications, th(‘ somewhat f»cn- 
tagonal shape, the thick overhanging beak, truncated by au oblique large foramtui, 
all these arc points of similarity which wmnot be denied. M. de Koiunek dotvs not 
state Iiis reasons for considering this shell as a Jihy uchoneUn , Tl)e ligurt', with its 
thick truncated beak, C/ertainly recalls the form of a shell belonging to the 
Terehraixdhdm rather than that of a Ithynchonella, 

Of Terehr. bmnmia, M’Coy, which might possibly rt'somblc the presmit 
species, and which also occurs in the carboniferous deposits of Australia, neithei' 
figures nor description are accessible to mo. 


8. Dielasma. pkoulematioum, (Dav.) Wangen, n. sp., Pi, XXVI, figs. 3, k 

1802. Teri'hratula Uiphcata, Brocclu (?), var, /n-tf/zimaOra, Davidson* Quart .lour. Ooul, Sot*., Load,, Vo). 
XVI II, y. 20, pi 1. ri« 3 

1803 TfrehratuTa htphratu, Uioochi (P), ma, pruhltnaUi'a, (Dav.) Ivoiunrk Foss do I'lndo, p. 31. 

pi IX. fig 3. 

The general outline of this species is suinowhat trapezoidal or olong.at(dy 
pentagonal, the greattjst breadth of the shell bemg situated high uji, not far from 
the beak. The shell is very strongly inflated, but the two valves are vaultiul in an 
opposite direction. Whilst the ventral valve is curved longitudinally, llu^ dorsal 
one is vaulted transversely. The frontal line is hiplicate. 

The ventral valve is longitudinally very strongly but very regularly vault'd, 
and it is only slightly more curved in the region of the beak than in the Iron tal 
part. In the transverse direction, on the contrary, it is for the greater i».art of its 
length, beginning not far from the beak, nearly entirely flat or even slightly ex- 
cavated, as shown by fig. 3c on PI. XXVI. In all the spoeimens that have 
been found up to the present a more or loss prominent rounded longitudinal ridge 
is present on the ventral valve, which generally commences about the middle of the 
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length of the shell and, growing slowly stronger, reaches down to the frontal line. 
In some sjKioimeus this ridge is limited only to the frontal part, whilst the remain- 
der of ih(‘ ventral valve is smooth ; in others, but very rarely, this ridge commences 
already on the beak and thus extends over the entire length of the shell. In these 
latter specimens it is at the same time more strongly developed than in others. 
In every case this ridge is accompanied on both sides by depressions, more or less 
dfiop, which commence where the ridge begins and extend to the frontal line, corre- 
sponding there to two projecting parts of tho valve, causing the plications of the 
dorsal valve. 

The beak is not very thick, nor prominent, but well bent over. It is obliquely 
truncated by a tolerably largo oval foramen, which pierces tho beak just behind 
its apex. The deltidium is well developed but mostly concealed. On both sides be- 
low the beak a broad false area extends ; there arc, however, just the slightest traces 
of ri«lges whicli would define the false area from the remainder of the shell. 

The domal valve is very cliaracteristic by its general configuration. It appears 
very flat when seen in profile, as it bends but very slightly inside in the region of the 
aiiox, and is otherwise perfectly straight. The bend of this valve appears, however, 
perfectly different in a transverse section of the shell, or, if we consider the front 
view as represented in fig. 3c of PI. XXVI, in which the lateral parts of the shell 
are strongly depressed, whilst the middle part is strongly elevated ; an appearance 
which is caused by the lateral parts of this valve forming broad, rounded lappets, 
hanging so far down on both sides of the shell, that, in a profile or side view, 
the ventral valve is entirely cone.ealed by the dorsal one from about the middle 
of the length of the shell down to the front. 

The dorsal valve is ornamented by two strong folds, separated from each other 
by a deep groove ; tliey commence about the middle of the length of the valve, but 
never at tlic apex, and reac*-h down to the frontal line. 

Both valves show a number of strim of growth, which are, however, never very 
conspicuous. 

Of the interior arrangement of this shell nothing but two very strongly de- 
veloped dental plates can he seen. 

The punctation of the shell is as fine in this species as in the preceding one, 
but there are many slightly larger pores inegulai-ly disseminated between tho 
smaller ones. 

Tho measurements of three specimens, I and II from Morah, No. Ill from 
Musakheyl, are as follows : — - 



I. 

II. 

III. 

Entire length of the shell .... 

. . , 30tnm 

29 mm 

39 mm 

Length of the sinallcr valve 

PBl 

26 » 

37 

Entile breadth ol the uhell . 

. 24 „ 

37 » 

13 

„ thicknoM „ 

P 10 „ 

34 .1 

13 

Apical angle of the larger valve . 

. 77" 

76" 

SS** 

„ M smaller „ . . . 

P 

liO" 

06" 
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Zocnlity and geological poeilion * — ^There are altogether four specimens of 
this species in the Salt-range collection. Two of them were found by Mr. Wynne 
at Morah in the middle region of the Productus-limestone ; one, the largest, 
id only a ventral valve and is contained in a very hard wliite limestone ; the other, 
smaller, comes out of a yellowish, slightly ooliticj marly limestone. Another 
specimen, a fragment of a dorsal valve was collected by myself in the mountains 
east of Katwdhi in a very hard, compatit, white limestone forming the lower part 
of the middle division of the Productus-limestone in that country. The last speci- 
men was furnished to me by Dr. H. Warth and was collected by his servant Mogul 
at Musakheyl. The specimen is silicified and was evidently obtained from th(‘, 
particular bed that has yielded so many other fossils from that locality, that is to 
say out of the upper region of the middle division of the Productus-limcistone. 
Tlie species thus seems to occur in different horizons within the middle Productus- 
limestone, but seems not to descend into the lower nor to go up into tlic upper 
division of the same formation. 

Itemarks . — This species is most strikingly characterised by its short folds, 
which never reach the apex of the smaller valve, and by the greatest breadth of 
the shell being situated not far from the apex, producing an outline as of shoulders, 
from which the shell tapers more or less regularly towards the frontal lino. Those 
are the characters by which this species can most easily bo distinguished from 
other allied forms, such as Diet, hiplex described above, in which species the folds 
reach u]) to the apex of the smaller valve, and the greatest , breadth is situated about 
the middle of the length of the shell. 

Terehralttla bipUoatay Brocchi, with which this shell has been compared by 
Mr. Davidson, may be similar in its general outline, hut the strong dental plates 
which can easily be stated to exist in every specimen are absent in the cretaceous 
species, and, thus, there cun be but very little doubt that the Indian shell is widely 
different from Brocchi’s species. 


9. Diblasma acutangulum, Waagen, n. sp., PL XXVI, figs 1, 2; PL 
XXV, lig. 7. 

This very interesting species is characterised by its narrow olongatfid shape, 
rather flat valves, and a sharp, slightly biplicate frontal line. 

The ventral valve is regularly but not strongly curved in both directions. 
Longitudinally the curvature is a little stronger on the beak than in the frontal 
region, and also transversely this valve is more strongly vaulted near the beak 
than near the front. In the frontal region thw valve is produced into two bent- 
up lappets corresponding to the two folds of the dorsal valve. Between these two 
lappets, which are slightly depressed, the margin of the valve is cut out correspond- 
ingly to a slightly elevated rounded ridge, which extends a little way up the 
shell. The beak is small and well bent over, pierced just behind its ajiex by a 
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rathor small roundish foramen. The false area oxtondinsj on both sides below 
the beak is tolerably broad, and reaches far down on both sides of the shell. It 
is limited above by a very indistinct, obtuse ridge, which commences on both 
sides of the foramen and terminates low down at the kteral of the valve. 

The dorsal valve is not quite so strongly vaulted as the ventral one. In a 
longitudinal direction it is very flat, and deviates but little from the straight line. 
Only near the apex it is somewhat more strongly curved, but in the frontal 
region it appears sometimes as if impressed, which causes the extreme sharpness 
of the front. Transversely this valve is much more strongly vaulted than 
longitudinally, and equals in that raspect the curvature of the ventral valve. 
In the apical region this transverse curvature produces peculiar foaturtss in most 
of the specimens. From both sides of the apex flat triangular spacses descend along 
the margins of the valve, forming part of the false area, which thus encroaches upon 
the smaller valvas. These flat spfujos are divided from the remainder of the valve hy 
veiy obtuse, barely percoptihlo ridges. 

In the frontal region of this valve there arc two more or less strongly developed 
short folds, which are entirely absent in young specimens, and are even in old ones 
often so very little expressed that they might easily be overlooked. In other 
specimens tliey arc more strongly developed, but never more so than in Fig. 1 on 
PI. XXVI. 

This spo( 5 i('s is very apt to display the internal characters, as it is generally 
very coniiilctcly silieified, and with diluted acid the internal structure is readily 
ex])08ed. Yet it is not (‘asy to got a complete loop, as most specimens have received 
slight cracks hy pressure, and the loop falls to pieces when the matrix is removed. 
From all that I have boon able to observe, I cannot but doubt that the loop was short 
and very much like that in Terehratula^ the crura remarkably straight, attached for a 
ratluM’ long way to the dental sockets, which are long and very strongly developed. 
At the j)laco whore the crura get detached, two long convergent spurs ai’e situated. 
From there the crura descend quite straight, and are then united by a small curved 
and tolcmhly broad cross-piece, without any recurving branches. At the apex there 
is a rather strongly developed cardinal process. Immediately below this process a 
broad triangular slit commences, limited on both sides by the attached parts of the 
crura. Between these one looks down to the bottom of the shell. lIo]*e, very near 
the middle line, the two septal plates take their origin and ascend in an oblique 
direction to be joined to the bottom of the dental sockets. Between these plates, the 
sockets and the (external shell, a triangular pyramidal hollow space is separated from 
the remainder of the space of the shell, commencing with its very pointed apex 
at the cardinal process and reaching down as far as the septal plates extend. 
Tliese latter are very long in this case, attaining nearly the length of the loop. At 
tlm })oint where the septal plates terminate as low ridges, the impressions of the 
two anterior adductors are situated ratlier far apart, separated from each other just 
by this last extension of the septal plates. Further up, situated partly on the 
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septal plates and partly on the bottom of the shell the impressions of the two 
posterior adductors can be observed ; they are much smaller than thoao of the anterior 
adductors, are very close together, and nearly touching each other in tlie median 
line. 

In the ventral valve two very strong dental plates are present, but the muscular 
impressions could not be made out. 

The vascular impressions can bo seen on a partial cast, in which however the 
apical region is concealed. Two strong veins are observable in the dorsal valve ; 
these originate apparently on the inner side of tlie anterior muscular impressions 
and extend, in a slightly divergent direction, towards the two folds of tfic valv(n 
They do not seem to ramify luucli. On the lateral [larts of the valve these two 
principal veins are followed by several others of smaller size, which go in a 
nearly parallel direction, diverging only very slightly towards the lateral margins 
of the valve. In the ventral valve one very strong median vein is observable ; it 
commences about where the dental plates disappear aud extends for about one-third of 
the entire length of the shell. Near its lower end, on both sides, a number of smaller 
veins appear, which arc also nearly parallel, and stretch down to n(*ar the lower 
lateral margin of the valve with but slight divorgonco. lu all these veins no distinct 
ramifications can bo observed. 

The measurements of two specimens, ono from Jabi, the other from Ohidru, 
are as follows : — 



1 

T1 

Entire len^'th of the olioll , . 

. 27 mm. 

2tt 5 mm. 

Lengtli of tho miallor volvo 

25 „ 

24 5 „ 

Eiitiro hrendth of the shell 

iti-f) „ 

10 » 

„ iht( bni-m „ ... 

10 

It) „ 

A]>ich 1 angle of the larger valve . 

66’ 

5a" 

„ „ of the rmuller „ . . 

IT 

73" 


Individuals of this species seem to grow much larger than the specimens of which 
I have given the measurements. There are some fragments which indicate a shell 
of at least 38 mm. in length, whilst at the same time theur breadth has not been 
more than 19 mm. and their thickness 16 mm. The region of the beak gets vciy 
much inflated in these largo si>ecinions, and, in consequence, the apical angle of the 
larger valve doeroascs considerably as tlio shell grows ‘larger, so that in one of 
the fragments mentioned it is not more than 36®. 

Locality and geological posiUon. — Several specimens of this species were 
collected by myself at Jabi and Chidru, at both localities in the so-called Ccphalo- 
poda-hed. At the first locality I found six sjKXiimcns together with Cyclolohm 
oldhamit W., described on the foregoing pages, whilst at the latter locality four 
specimens wore detected by me in the bed with Xenodincm carbonariuSt W. Only 
one fragment of a large specimen was found by me at Chidru in Ix^ds a little 
above the Xenodiacua carhonarma bed. It is thus evident that this 8i3ccies is most 
characteristic of the Cephalopoda bed of the upper division of the Productua- 
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limestone, and that it is only very rarely met with in beds a little above the one 
mentioned. 

Bemarkn. — The most striking feature of this species is the very small apical 
angle and the very elongated shape the shell attains. The sliglit development 
of the frontal folds led me formerly^ to compare this spocies to Diel. elongatumi 
Schl. sp., a comparison which cannot stand any longer, as nothing but a generic 
afl&nity exists between the two forms. 

Of tlie shells hitherto described only Biel, prohlematicumt (Dav.) Waageu» 
can be more particularly compared, but this species can easily be distinguished 
from the one here under consideration by its larger apical angle, loss elongated 
form, and the particular curvature of its dorsal valve. The afldnity between the 
two forms is, however, not so close that it could be affirmed or made to appear 
probable that the two species are in a developmental connection, though both 
occur in succeeding strata. 


10. DiBTiAaSMA BREVIPLICATUM, Waagen, n. sp., PL XXV, figs. 6, 8 ; PI. XXX, 

figs. 11, 12. 

The general form of this shell is more or less pentagonal, rather broad in 
comparison with its length. It is mostly rather flat and provided in the frontal 
region on the dorsal valve with two short folds. 

The ventral valve is very equally arched, sometimes loss, sometimes more, 
but there is no difference between the emwature on the beak or that near the 
frontal region. Also, in the transverse direction the ventral valve is everywhere 
well vaulted, never flat or excavated as in Biel. prohleTtiaticum. The raised 
rounded ridge which ornaments this valve in Biel, biplex or prohlemnlicum is here 
absent, and only on the frontal region a slight elevation is observable according 
to the folding back of the bipUcate frontal line. The beak is not very large and 
not much bent over. It seems to be pierced just at its extremity by a not very 
large round foramen. A distinct small doltidium is present, but it is rarely visible. 
T'bo false area which extends from both sides of the foramen is tolerably broad, 
and separated from the remainder of the shell by a very obtuse ridge, which 
extends from the sides of the foramen to the lateral parts of the valve. 

The dorsal valve is longitudinally very little less vaulted than the ventral one. 
Transversely the curvature of both valves is absolutely equal, only that the lateral 
parts of the doi’sal valve are a little more deflected than the remainder of the shell, 
ajid thus liang down a little, thereby recalling, to a certain extent, the shape of the 
dorsal valve of Biel, prohlematicvm. In the frontal region the dorsal valve hears 
two short folds, which do not extend even up to the middle of the length of the 
shell but are entirely limited to the frontal region. Nevertheless, they ai*e some- 


* Mem. Geol. Burr.. Ind., Vol. IX, p. 363. 
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times very strongly developed, and even generally well expressed, only in few 
specimens are they but slightly indicated. 

The internal arrangement in this species could be well studied in some silici- 
fted specimens, which were treated with diluted acid; but in this case also the 
internal parts could only be studied during the process of dovelopiiig, as on 
removal of the matrix they immediately fell to pieces owing to numerous minute 
cracks, by which they wore traversed. At the apex of tho dorsal valve there is 
a very distinctly developed cardinal process, at both sides of which tho two 
extremely long dental sockets take their origin. They are formed by a shelly 
jdate, which is fixed to the cardinal margins of the valve and first Inmds down 
and then up again, forming a high crest, which limits tho dental socket 
on the inner side, and descends obliquely to tho bottom of tho valve, being 
fixed there for its entire length. Joined to these shelly laminm forming th.* 
dental sockets and the septal plates, are the upper parts of tho crura, which originat«' 
at the cardinal process, and extend across the septal plates, j)rojecting from them as 
sharp, narrow, prominent margins. Thii space botwoon those latter is free from 
shelly matter up to the very cardinal process, and, thus, it can hardly be said that 
thei’O is a hinge-plate. At tho bottom of the \alve, which is thus ox])osed to view, 
a thickened prominent line is observable, which takes its origin just below the 
cardinal process, and descends as far as the septal plates extond, following exactly 
the median line of the dorsal valve. If then the septal plates are very ohliciue, 
which is sometimes the cose, they are no longe.r joined to tho bottom of the valve, 
but reach this raised middle line, and then it appears as if a septum worts pj'cseiit, 
and the whole apparatus takes a shape vt‘ry much like that figured by Davidson 
(Brit. Perm. Brach., pi. I, figs. 18-20) of Dlel. elongatum^ Schl. sp. At Iht^ 
point where the crura get detached from the septal plates, the oral pi-oeeascs or spurs 
are situated and converge directed slightly upwards and inwards tx> wards the midillc 
of the shell. They are in no way very large or conspicuous. The crura themselvtis 
descend in a remarkably straight manner for more than half tho length of tho valve, 
diverging considerably as they extend, so that their lower ends are rather far apart. 
They terminate in sharp points. Recurving branches do not exist. The cross-piece 
is not well preserved in any of the specimens I was able to examine. It sooruod 
broad and very little curved, remarkable also by its comparative straightness. 

In tho ventral valve two very long and very strongly developed dental plates 
are present. The hinge-teeth are developed as long and high ridges, which exfimd 
^.firom both sides of the deltidium along the hinge margin, and are separated from 
the latter by a deep furrow. They are highest at their lower extremity, and united 
at their inner side to the dental plates, which ascend vertically to the roof of tho 
valve. These two plates surround the foramen laterally, and then, fastened on 
the one hand to the roof of the valve, on the other to the hinge-teeth, extend 
in a divergent direction to about one-third of the entire length of the shell. 

The muscular impressions could only be observed in the doi'sal valve ; in the 
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ventral one even, with the utmost care, they could not be detected. In the dorsal 
valve the impressions of the anterior adductors are most conspicuous. They are 
large, and about the shape of a pointed leaf, the pointed side being turned to- 
wards the apex of the valve. The point is situated a little above the lower termi- 
nation of the septal plates, and from there the impression extends nearly parallel 
to the middle line of the valve. The impressions of the posterior adductors are 
much smaller, of an oval shape, and situated between the two pointed extremiti^ 
of the impressions of the anterior adductors. They are separated from each other 
by the elevated middle line wliich I have described above, and from the impressions 
of the anterior adductors by the ridges which form the last extension of the septal 
plates. 

The punotation of the shell is extremely fine, and the punctures show some 
tendency to he arranged in radial rows. 

The measurements of two middle-sized specimens, No. I, from Chidru, No. II^ 
from K hura, are as follows : — 



1. 

II 

Entire tengib of tbe sboll .... 

. . 25 luu 

24 mm 

Lon^jtb ot i.he sumllcr valvo . 

. 28 „ 

22 „ 

JBntiro bn'fldlli of tlie bIu 11 . , . 

19 

16 „ 

„ tbicbneM „ .... 

10 

u „ 

Apical Bn>?le ol the larj^or valvo 

82® 

75° 

„ „ of tli« amullei' ,, 

. . 110° 

102° 


Shells of this spetjies attain to much greater dimensions than those of the speci- 
mens of which the measurements are here given, but no complete specimen of larger 
size has yet been obtained. 

Locality and geological posiimi . — There are altogether six si>ecimen8 of this 
si)wies in the Salt-range (jollection, and all came from different beds of the upper 
division of the Productus-limestono ; it thus appears that this s|)ee/ie8, in oppo- 
sition to that last described, which is limil^d chiefly to the Cephalopoda-^yod^ is 
(nharacteristic of the whole up 2 )er division of the pK>ductu8 -limestone, not limited 
to any particular hod. It was found in this upper division by myself at Khura, 
(1 specimen), at Chidru (1 specimen), and by Mr. Wynne in the Paziir Wdn (1 
sjiecimon). Besides these., one specimen was collected by myself in the Cephalopoda- 
beds of Chidru and two specimens in the same lied at Jahi. 

JiemarkH . — This shell Is allied chiefly to two of the before described species. 
Diet, prohlematicim and IHel. acutanguhmi. With both it has the short folds on 
the frontal part in common, hut it can very well be distinguished from the first by 
the much smaller curvature of its valves, and chiefly by the fact that botli valves 
arc about equally vaulted, longitudinally as well as transversely, which is not the 
case in DieL problematic um ; from the second it differs very considerably by its 
much larger apical angle and comparatively short shape, as well as by some peculi- 
arities of its internal arrangement. 

With some varieties of Did. hiplex^ W., the present species has the short 



PUODUCTUS^LIMBSTOXE- - BEACHIOPOBA. 


859 


pentagonal form and flatneas of the valves in common, but it can easily be distin- 
guished by the short frontal folds, which in Dlel. hiplex reach up to the apex of 
the dorsal valve. 

There is little doubt but that JDiel. breripUcatum^ W., is developmental ly 
connected with some of the geologically older forms, Diet, biplex and Di^l. pro- 
blematicim, more probably with the form(‘-r than with the latter, on account of the 
similarity in the gon(n*al curvature of the vah os which exists in the first case. 


Genus: DIELASMINA, Waagen, n. gen. 

Already in the introduction to the subfamily Terebratulina: I have briefly 
characterised this genus. 

Prom the s])ceimcns contained in the Salt-range collection, it appears that the 
shells belonging to tlie g('nus are characterised by a mcmj or less globose form, 
strong and iiTcgular radbd plications, wbicU do not cover tb(i whole shell, but are 
limited to the marginal jMirts, and internally by the existence of strong dental and 
not less strong septal plates. 

The materials for this genus available are very small ind<^ed, and thus it has 
not been possible to develop the loop out of the matrix, or to make sections tbrougb 
the shell in order to ascertain the extension and shape of the loop. Nevertheless, it 
is nearly certain that the species belonging to this genus possessed a short loop, as 
do the other shells of tlu*. subfamily TerebnilnltHiO. 

On the whole this genus occupies a truly transitional place between the genera 
Dielasma, King, and Hemiptyohinai W. Tin' strong development of dtmbd and 
septal plates agrees with Dielanma, whilst tlie external shape of the shell is exactly 
like that of Uemiptychina. 

The view might be advocated that the shells belonging to this genus ought to 
be simply included under the genus Dielanma^ and tliat the ci*cation of a new ge.nus 
is superfluous. This view might be reasonable, if the opinion were held that all the 
shells forming the subfamily Tei^ebratulinat ought to be considered as forming only 
one genus ; but if DouvillcS’s and other genera be accepted, evem only to a certain 
extent, the creation of this genus can barely be avoided. Dielmmmu diflers from 
Dielasma quite as much as ^yf/opcy Link, differs from Terebra Inlay and it is only a 
consequence of the system that the shells bearing the characters of BieUtsmina 
must be considered as constituting a proper genus. 

Only one species belonging to this genus is known to me, — this is DlHanmina 
pUcatay Waagon,— which occurs in the Salt-range in the upjicrniost bofls of the 
middle division of the Ihoductus-limestonc, and in the upper division of the same 
formation. 
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1. Bielasmina plioata, Waagen, n. gen. et sp., PI. XXYII, 6g, 10. 

The general form of this shell is more or less globular, with very much inflated 
valves, strongly plicated at their margins, with a slightly vaulted frontal line and a 
small but well curved beak. 

The ventral valve is very strongly vaulted in both directions, longitudinally as 
well as transversely. The longitudinal curvature is equal throughout the whole 
extent of the shell in one specimen, whilst in another specimen it shows a sudden 
bcmcl not far from the frontal region. The frontal part is a little produced in this 
valve, so that the frontal line appears slightly vaulted. From the beak to about 
half the length of the valve the shell is entirely smooth, and even striae of growth 
can barely be observed. After this the shell becomes undulating, the undulations 
being at first very indistinct, and only as the shell expands arc distinct radial folds 
formed, reaching down to the margin of the valve. The number of these folds 
is somewhat variable, and in this valve it is four to five in the frontal region 
and two more on each lateral part. The frontal and lateral margins of the 
valvo form a zigzag line. The beak is small, well bent over, oblitpiely truncated, 
and distinctly pierced behind its apex by a narrowly oval foramen. A false area 
ciui hardly be said to exist, the beak being so x)orfectly rounded. Slight impres- 
sions on each side below the apex replace the false area. The deltidium is con- 
cealed in the two specimens I have studied. 

The dorsal valve is even more strongly vaulted than the ventral one in both 
directions, but longitudinally its curvature is very unequal. Beginning from the 
apex it seems rather flat and straight until having reached about half its length, 
when it first bends down in a strong curve and then twen curves over, so that this 
curved i»art of the dorsal valve overhangs the frontal line considombly. Whore the 
valvo begins to bend its plication also commences, and stretches thence down to 
the margins of the valve. There are either three or four folds on the frontal part, 
and three more on each side of it. 

Of the internal arrangement of this species the loop is not known to me, 
but in both the existing specimens very strong and long dental plates can be 
observed in the ventral valve. Between these, followiug the middle line of the 
valve a thickened shelly line exists, commencing at the margin of the foramen 
and extending yet a little farther than the dental plates. In the dorsal valve 
the dark lin^ in which the septal plates unite with the valve can be very 
distinctly traced. In the middle lino of the valve, beginning at the apex, there 
is a veiy’ strongly mark(‘d, prominent, shelly ridge not unlike a septum but 
much less high, exactly like that described a few pages back in JHel. hreuu 
phcaium, W. 

The substance of the shell is extremely finely punctured. 
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The measurements of two specimens, Ko. I from Khura, No. II from west of 
that village, are as follows : — 

I. n 

Entire length of ilie «hell 22 mm 22*5 mui 

Length q{ tho aumlier valve 19 m 20 „ 

Entire breadth of tlie fihcU 17 „ 

„ thinknoM „ ... . . . . 10 5 „ lt> ,, 

Apical angle of the larger valve 67* 69* 

„ „ of the smaller „ . . . . . . 110 * 113 " 

Locality and geological position. — Only two specimens of this species exist in 
the Salt-range collection, both of which were found by me. One I got in tlwj 
section at Khura, in thin betlded light coloured limestones forming tUo up|ier jiart 
of the middle division of the Productus-Hinosiouo. Tho other I found in the 
section west of that village in yellow marly beds forming the very base of tho 
upper division of tho Productus-limcslone. 

Memarks.—Vp to the present no palmozoic shell has been deseribod which 
could be moi'e particularly compared to the ])resei\t species. Terebrat. himalayeti- 
sUy Dav., has similarly arranged folds, but is much less inflat'd, and lias no dental 
plates, as will be shown in the description of that species further on iu this work. 
Of other shells jurassic species chiefly may he compared with Lielasmina pUcatat 
and some arc, according to their external form, even very similar. Among these are 
notably Terehrat. fimbriteformist Schaur., or Terebrat. renierd, Cat, On close 
examination of these forms, however, it soon beconu's evident that the similarity to 
Lielamiina pUcata is only an external one, as tlic dental plates which cJiaractcrise 
the genus Lielasniina arc absent. 


Genus: llEMIPTYCUINA, Waagen, n. grm. 

In the introduction to the subfamily Terebratuliuoiy I hare already given a 
short diagnosis of the gcMius, and it remains now only to add some words morcj on 
the geological distribution of tho genus, &e. 

Tlie genus is distinguished very characteristically from tho gi*eat(>r nuinbcw of 
palmozoic Terehratuloi by the absence of dental ])lates in the ventral valve. In this 
respect it approach^ more closely the mcsozoic forms, in which dental plates are 
nearly always absent. The septal plates which the present genus possesses, though 
more peculiarly characteristic of palteozoic shells, are not restricted to shells I'rom 
those periods, as species with septal plates still occur commonly in tho oldest 
periods of the mesozoic era. 

The loop itself is exactly like that of Tcrchratula proper, and is even less 
peculiar than, for instance, that of Dielasm. brectplicatum, W., doseril) 0 (l o,lx)ve. 

The plication of the shell, lliough the specific name points to this cliaraoter, is 
not absolutely indispensable for the shells belonging to the genus. Not only do 
young shells generally appear to be smooth, the plication commencing only after 

E 
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the shell has attained a certain size, but in some eases fulbgroi^ shells also are 
absolutely devoid of plication, though this latter case appears to be only the 
exception to the rule, plication being generally present. 

It is almost certain that the genus existed already during the devonian period ; 
and there is but very little doubt that some of the species of Terehratula described 
by Hall in the fourth volume of his Falmontology of New York belong to this 
genua. After this, however, there is a great gap, as 1 know of no species in the 
mountain-limestone proper that I should like to attribute to the genus. The 
small group of forms belonging to the genus in the Salt-range appears to be rather 
isolated, as in more recent strata no similar forms are known to exist up to the 
lias. The discovery of connecting links between the older devonian shell and the 
more recent liassic shells must be looked for. 

The liassic shells which I have just alluded to appear in the lias of the Alps in 
grey limestones, which have been considered up to very recent times as belonging 
to the inferior-oolite according to the numerous and well-preserved plant remains 
they contain, but which have been shown by Zittol and others to be of liassic age. 
There are chiefly two species which must Ijc taken into consideration ; these are 
Ter. rotzoan4it Schanr., and Ter. renter li. Cat., or Ter. finihriceformie^ Schanr. 
I had opportunity to study large numbers of these species, tlianks to the kindness 
of Prof. Beneoko of Strassburg, who sent me all the stock of these forms 
contained in the Strassburg Museum for comparison. Though the preservation 
of these shells is very little favourable to a close examination of the interior 
characters, yet so much could be made out that these shells very likely belong, in 
part at least, to the genus Memiptychina, Zittel, in his paloeontological manual, 
expresses the opinion that these forms probably were the precursors of Waldheu 
mia, but I could not find a long loop either in Ter. rotzocma nor in Ter. fimbria* 
formist Sebaur. In both these forms the loop is not longer than half the length of 
the dorsal valve, and has no long recurving branches. Nevertheless the two shells 
differ more or less strongly from each other. Ter. rotzoana possesses a strong 
septum, to which the two short septal plates are fastened, exactly as is the case in 
CcBfiothyris. In Ter. remeriit Oat., on the contrary, a septum is absent ; the septal 
plates, which are also very short, as in Bcmiptychina, are fastened to the bottom of 
the valve, and, as the dental plates in the ventral valve are also absent, there would 
he no reason for distinguishing this shell gcnerically from Memiptychinai except the 
development of the cardinal process in the dorsal valve, which is very strong gnd 
thick in Ter. renierii, whilst it is very small and little developed in all the species 
of JBemiptychinat as far as this part has been studied up to the present. Neverthe- 
less it cannot be doubted that Ter, renierii is very nearly related to Bem^iydhina^ 
and both can be considered as being in a developmental connection. Thus, it is 
evident that the species of BemiptycUna occurring in the Salt-range represent more 
a mosozoic than a palseozoic type, as in the devonian formation shells probably 
belonging to Bemiptychina are very rare, in the mountain-limestone proper they are 
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entirely absent, and it is only in tbe Salt-range and in mesozoio formations of 
Europe that similar shells attain a greater development. 

There is, however, yet another point worthy of consideration in connection 
with the two Alpine species. Ter. roizoana is, as it seems, proliably a Cieno- 
ihyriSf though the shield-like expansion on the transverse piece of the loop has not 
been observed up to the preset (the dental plates in the ventral valve become also 
in typical forms of Ccenothyris obsolete in adult specimens) ; whilst Ter. reuierii 
should very likely be considered as a Hemiptychina ; nevertheh^ss, there exists a 
perfect transition of form between the two species, so tliat it would be possible to 
figure even more complete transitional series of these two tlian those that have been 
figured by Davidson of the different species of Terehratula occurring in the 
carboniferous formation. It must, however, be remarked, that such transitional 
forms are chiefly numerous at one locality, “Sega di Noviglio” near Eovoreto, 
whore Ter. roizoana occurs in very great numbers, whilst Ter. renierii is much 
less numerous, but occurs intermixed with the other species. This occurrence of 
intermediate forms between the two species, I am now very much inclined to 
attribute to hybridity, which is so very easily oflected in organisms whore no 
special organs for copulation exist, but where the sea- water is the only moans of 
sexual intercourse between the separate individuals. We can also make very similar 
observations regarding the species of Hemiptychina occurring in the Salt-raugo. 

The genus Hemiptychina is rather largely represented in the diflorent divisions 
of the Productus-limestone of the Salt-range, for not only are individuals belonging 
to the genus rather numerous, but they can also bo referred to a number of species. 

Eive species of Hemiptychina are distinguishable among the specimens in the 
Salt-range collection. One of them has l»ccn long known to science, and was 
described by Davidson as Terehratula himalayensis. Two others are very nearly 
related to Davidson’s species, and are chiefly distinguishable by less strongly 
developed folds. I shall call these two Hem. BuhlmviBy W., and Hem. eparatpheatay W. 
Another species is easily recognisable by its very inflated valves, and will bear tbe 
name of Hem. inflata, W. Tbe last species presents a great number of folds, and 
will therefore receive tbe name of Hem. erebripUcata, W. 

The geological distribution of these species is unequal. The oldest of them 
is Hem. auhlafoia, which occurs in the lower division of the Productus-limestone. 
The lowest beds of the middle division of the same formation are characterised 
by Hem. aparsipUcata^ W,, whilst in the upper jcegion of the middle division 
and in the upper division of the Productus-limestone Hem. himahtyenaia^ Dav. sp., 
occurs in great numbers. There are, it cannot be denied, some stragglers of the 
geobgically older species sometimes also in more recent strata, but in general 
tbe appearance in time of the species is as I have indicated. The species men- 
tioned are the three principal ones. They form in a very prominent manner a 
developmental series, which is characterised by the successive apparition of folds 
on the shell. Bound this series the other species can be grouped — Hem. infiata^ W., 
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whicjli is tiot rare in the upper region of the middle division, and in the upper 
division of the Productus-limcstone, and Item, crehriplioalat W,, which is restricted 
to the middle division of the same formation. 


1. liEMiPTYUHiNA suBLJsvis, Waagcn. n. gen. et sp., PI. XXVII, figs. 1, 2, 3. 

The general form of this species is more or less ovoid, with strongly inflated 
valves, a thick well curved beak, with tolerably large foramen, and a vaulted frontal 
lino, wliicli is slightly indented only at the very margin of the valves, indicating 
a plication that is a very little more distinctly developed in a few specimens. 

The ventral valve is very equally vaulted in both directions. The beak is thick, 
pierced well heliiud its apex by a tolerably largo round foramen, from which a shal- 
low channel extends down lo the ajH'x of the beak. The deltidium is largo, excavated 
and limited on both sides by sharp caiuntti of the shell ; generally, however, it is 
concealed by the overhanging part of the beak. The false area wliicli extends on 
both sides below the beak is very broad, and not at all stjparatod from the remainder 
of the sliell. 

The dorsal valve is generally a litthi less strongly vaulted tlian the ventral one, 
but the ditfcrciuje is very small, aud applies only to the longitudinal bend, whilst 
in a transverse direction both valves are equally strongly inflated. 

The margins of both valve.s are v(‘ry little bent; they descend from the apex 
of the smaller valve in a slight curve towards the ventral valve, and ascend again 
in the frontal region to form a slightly vaulted frontal lino. The lateral parts of the 
margins are smooth, but the frontal part is indent'd, forming more or less distinctly 
a ^lig-r.ag line. Those indentations correspond in some specimens with indistinct 
short folds, which are however limited to the immediate vicinity of the margins 
thomselvfjs. These folds appear of toner on the ventral than on the dorsal valve. 
Their number is irregular, hut there arc seldom more than three folds or indent- 
ations on the dorsal, aud four on the ventral valve. Very often there are only two 
indentations observable in the dorsal valve, aud even these are sometimes so 
faintly expressed as to disappear almost ontircly, and then the shell shows quite 
smooth margins of the valves all round, and only a slightly vaulted frontal line. 

Of the intenial character of this species nothing could be ascertained, except 
that in the venti’al valve dental plates have not been observed up to the present, 
but that in the dorsal valve well dovclop<‘d septal plates exist, as is shown by a 
partial cast from Tail. 

The substance of the sliell is granulatfxl, but this granulation is so extremely 
fine that it can only be seen with a magnifying power of 15 to 20 linear, whilst in 
other Terehrcttulklfe a power of 5 or 6 is sufficient to bring out the puncturing 
quite distinctly. The punctiu’cs are extremely close together, but do not show 
ail} kind of regular arrangement. 
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The moasuremonts of two specimens from Amb are as follows : ~ 



I. 

H. 

Entire length of the eholl . - . . 

- . . . 20 inra. 

li) min. 

Loiit;th of the dorsal valve 

. 17 „ 

Ifi 

Entire breadth of the shell . 

. 14 .. 

11 .. 

„ IhickneAH „ .... 

. 10 „ 

11 

Apuml angle of the Iniger valve . 

. fid" 

ro" 

„ „ of the smaller „ 

. . . 101'’ 

104“ 


Tlio size indicated above is not tbo largest llie species can attain, as a specimen 
from Pail attains a hmgtb of 23 mm. 

Locality and geological position, — This species of the genus ITnntpiychina is 
tbo prevailing one in the lower division of the Productus-Hmostono. Most of the 
specimens were collocte'd by myself at Amb at two diffen'jit horizons. Throe of 
them were found by me in the lowest fossiliferous bed there, and ton more in the 
dark coloured sandstone called by mo (in my note-book) “ Chonetes-bed, ” which 
also belongs to the lower region of the lower division of the Product, us-limc- 
stonc. Throe more specimens were collected by mo at Pail in those* rusty coloured 
sandy limestones, which have furnishexl so many h^usulinm and Spirifers, which will 
bo described later on in this work; these also form part of tho lower division 
of the Produotus-limestoiie. 

. In higher bods specimens very similar to the present speeies arc sometimes 
met with, which should possibly bo considered as belonging to it, a«, for instance, 
in the lowest beds of the compact Productus-limestonc of Katta ; but they are 
all more inflated and show also on tho lateral margins t)f their valves some 
indentations, and thus prove themselves to he t,ruly iui.cmu'diate forms hetweoia 
the present and the following species, in citluT of which they might he placed 
with equal right. 

Remarks. — The peculiarities which characterise this sj)eoics in particular, 
and which distinguish it well from other alli(*d forms, consist in the small num- 
ber of indentations of tho margins of the valves, which are generally exclusively 
limited to the frontal part of the shell, and only exceptionally correspond tt) sliort 
folds near the margins of the valves. In Ueviipty china himalayensis, Dav., 
which is the most nearly related one of all the species hitherto described, the 
marginal folds arc, according to Davidson's description, four or five in the frontal, 
and two or three more on each lateral jjart of the shell, and reach for the length 
of several millimeters up from tins margins of the valve. 

The specimens of JJem. stihltjevis in which the indentations have been quite 
obliterated, and smooth margins of tlic vahes thus produced, are not at all 
^icftimilftr to some of the species of Terebratiila dc8ori})ed by Hall out of the 
devonian strata of New- York, and I tlicr(‘for(i consider it highly probable that the 
genus Hemipty china is represented aln*ady in the devonian period. 
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2. IIemiptychina spaesiplicata., Waagcn* n. gen. et sp., PI. XXVII, figs. 4, 6, 6. 

The general outline of this shell is shortly ovoid, with tolerably strongly 
inflated valves, small beak, and almost un vaulted frontline, which is composed 
of many zigzag bends. The valves are smooth until a short distance from 
the margin, where coarse plications appear, corresponding with the zigzag bends 
of the frontline. 

The ventral valve is very equally vaulted in every direction. The beak is well 
bent over, not very thick, and pierced just behind its apex by a not very large 
round foramen. The triangular deltidium is well developed, excavated, but mostly 
concealed. The false area is tolerably, but not very, broad, very indistinct and 
not separated from the remainder of the shell. The valve is entirely smooth for 
about two-thirds of its length, and then a few coarse but not very prominent 
folds appear. There are generally two of them in the frontal region and two 
to three on each lateral part ; the two median ones are a very little more promi- 
nent than the lateral folds. These folds roach down to the margins of the valve 
and cause there very strong indentations, which are never, as Is mostly the case in 
the preceding species, limited to the frontal part, but always extend on to the lateral 
margins. 

The dorsal valve is always as strongly vaulted as the ventral one, and its trans- 
verse curve is only very little stronger tlian the longitudinal one. In this valve 
the marginal plications begin to appear much later than in the ventral one, and 
about three-quarters of the entire length are entirely smooth, only showing some 
inconspicuous strise of growth. With the last quarter of the longitudinal extension 
this valve, distant folds begin to appear, which rapidly increase in size and height 
as they approach the margin. The folds are situated at the interstices between 
the folds of the ventral valve, causing strong indentations at the valve’s margin. 
There are in the dorsal valve three such folds in the frontal region, and two to three 
on each lateral part of the valve in full-grown specimens, whilst in smaller ones 
only one lateral fold is yet developed. 

Of the internal characters of this species nothing could be observed, except 
that there exist no dental plates in the ventral valve. The granulation of the shil 
is, if possible, even yet finer and closer than in the preceding species. 

The dimensions of three specimens from Katta are as follows 




I. 

II. 

III. 

Botire lengih of the abell . . . 


. 16 mm. 17*5 mm. 

16 mm 

Longth of the Hmaller valve • 

. 

. 16 „ 

15 „ 

14 

Entire breadth of the aholl 


. 14*5 

14 „ 

12 » 

„ thickneaa „ 


10 „ 

10 „ 

8‘5 „ 

Apical angle of the larger valve 


. 73“ 

76* 

ea* 

„ of the Binallet „ 


. 120* 

123* 

111® 
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Loealittf and geological This spooiea is aot ran) atowriaiu locjilitiea 

of the Salt-range, but it appears that its more numerous occurrence is restricted to 
oortain beds, which are very limited in their vertical extent, and always compose 
the lowest part of the middle division of the Produotus-limestone. 

The geologically oldest specimen of this sptxjies I collected at Arab together 
with many specimens of Sem. sMiCcUi W., in the so-called Choneies-hctd of the 
lower division of the Produotus-limestone. 

More numerous specimens are met with, as soon as one enters the lowest beds 
of the compact limestones forming the middle division of the Productus-limestono. 
In this position I collected the species at Katta in a yellow marly limestone which 
I designated in my note-book as bed No. 12, and not less than 15 specimens of this 
species were collected by me in a few minutes. Three not very characteristio speci- 
mens, showing to some extent a transitional form between the present species 
and Mem. tublavitt W., were oolleotod by me in a similar geological position, but 
probably somewhat lower down, at NursingpaliAr, in a black sandy limestone, 
together with Dielama tmneatum^ W, Another specimen I found at Amb, also in 
the lowest beds of the compact Productus-limostone. 

There are in the Salt-range collection yet several more specimens of this 
species, which were collected by Dr. Oldham, and ten of which come from Swds, 
whilst others are from the B«*u5Ar Wdn. 

The species continues in some straggling specimens up into the upper beds 
of the middle division of the Produotus-UmostoTie, and possibly oven sometimes 
into the upper division, but in these beds it is mostly replaced by Mem. hima- 
lagenais, Dav. sp. I oolleoted the species in tlio upper region of the compact lime- 
stones at Katta where I obtained two specimens and one at Musakheyl. , 

iKmarAs.— This species is chiefly characterised by its largo apical angle and 
its thus more or less roundish form, by its coarse and not numerous marginal folds, 
and its comparatively small beak. It shows, however, much variation in form and 
sculpture; and thus many transitions in shape to Mem. auhlmvis, as well as to Mem. 
hmalayenaht Dav., can be pointed out. Nevertheless, I thought it expedient to 
note the typical form by a special name, as it is very characteristic for certain 
beds ; even if there were nothing but a number of Memiptychtna^ one could tell, 
by noting the prevailing form among them, what beds they might come from, as, for 
instance, if the present species were found prevailing one might be sure that these 
shells came out of the lower region of the middle division of the Productus- 
Umestone. 

The oharactoristic features of this species given above are sufficient to distin- 
guish it from the allied forms Mem. aublcevia, W., and Mm. UmalayenMB, Dav. sp. 
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3. Hemipxtchina eimalatensis, Davidson, sp., PL XXVI, figs. C, 7, 8, 9, 10. 

1962. IMrehratula hmalayentia, Daviditon ; Quart. Jour Gcol Soc., Lond., Yol XVIII, p.27,pl 11. fig. 1. 

1803. TerehratuJa himalayerutt, (Dav.) Eonmck * FomhiIot Palduzoiqiioii da I’liide, p. 32, pi. IE, fig. 1. 

1878. Terehratula MmalayetuU, (Dav.) Wangon. Ueo. Gool. Snrv. lad., Yol. XI. ji. 186. 

The general outline of this shell is very variable, roundish ovoid, or elongated, 
with shari) margins, or, which is oftener the case, truncated at the front. At the 
margin there are twelve to fourteen short distinct folds; the frontline is on the whole 
nearly straight, the margin of the valves being, however, frequently indented 
strongly and frequently according to the folds. The beak is small and pierced just 
behind its apex by a not very largo, sometimes round, sometimes oval foramen. 

The ventral valve is generally not very strongly vaulted, and extends sometimes 
with a very equal curve from the beak to the frontline ; but more often it is 
suddenly dcfleclod not far from the margin and turned with a strong bend upwards. 
By this pe.culiarity the ventral valve appears much doc])er and much more 
strongly inflated than it would be otherwise. The b(‘ak is well bent over ; the fora- 
men is just behind the very pointed apex, and mostly of a roundish fonn, with 
a canal extending from the lower margin of the foinmcn to the apex of the beaks. 
The doltidium is well developed, excavated for the recf'ption of the ajxjx of the 
smaller valve, but it is, for the most pai’t, concealed by the overhanging part of tlie 
beak. The false area is generally not large and never marked off from the remaind- 
er of the slu'll by any kind of ridge or the like. This valve remains smooth for 
at least more than two-thirds of its entire length, and only then the plications 
appear. It is not quite easy to tell which of these plications belong to the frontal 
region, properly speaking, and which are on the lateral parts, as there exists no 
proper limit to the frontal part. One can, however, in general, say that there are 
on this valve at least live folds in the frontal region, whilst there are at least 
tlwee more of them on each lateral part, so that, on the whole, there are eleven to 
twelve folds on this valve. When the shell suddenly turns up i)roduoiiig a trunca- 
tion of the frontal region, this truncated part is covered with many regular, slightly 
imbricating strim of growth. 

The dorsal valve is as much vaulted as tlio ventral one. The bend is in some 
cases quite regular, as in the specimen figured by Davidson ; more frequently, how- 
ever, the valve suddenly turns doTvn vertically or even bends inside to meet the 
margin of the ventral valve. Generally this trun(;ated part of the dorsal valve is 
smaller, loss high, than that of the ventral otie. The dorsal valve remains smooth 
for a long(ir distance than the ventral one, that is to say the plications appear 
later in the dorsal than in the ventral valve, and are therefore in the former more 
limited to the vicinity of the margins. There arc in this valve four to five folds 
in the frontal region, and throe more on each lateral part. In this valve also the 
truncated part, of the shell is covered by many slightly imbricating strim of growth 
which form a zigzag line, as does the margin of the valve itself. 
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The internal characters of this species were very completely ascertained, but 
it was impossible to distinguish the n.uscular impressions in the ventral valve. 

In the ventral valve the beak is perfectly hollow, without any partitions. At 
the foramen the margin of the shell is curved, so that the foramen is surrounded on 
its inner side by a tolerably high, sharp, shelly riug. At both sides of the dellidium 
Ihe teeth begin as low ridges which ex:tend on both sides along the liiiige margins, 
increasing at the same time in height, and terminating with a prominent but not 
very high point. They are separated from the hinge-margin by a distinct furrow. 

In the dorsal valve there is no very distinct cardinal process on the ajwx of ihi^ 
valve. The so-called hinge-plato is slit open in the middle up to the very apex ; the 
middle parts, beginning from the dental sockets, are deflected and bent down, and are 
fixed as septal plates to the bottom of the valve. The dental sockets are on tbeir 
inner side limited by high, sharp crests, which form one plane with the septal plait's. 
These latter are cut out immediately below the dental sockets, but then again 
stretch far down the valve as low ridges, separating the rausciilar impressions. 
The crura take their origin just below where the dental sockets tenninato as broad 
laminffi, wliich get rapidly narrower, being narrowest at about one millimeter from 
their origin. Where the crura are narrowest, broad triangular spurs origiwito, which 
are bent somewhat inward towards the middle of the shell. From the spur 
the crura gradually taper again in breadth, and terminate after liaving reached 
a length about equal to that of the dental sockets The transverse piece of the 
loop is attached at an acute angle to the crura ; it is very narrow and well bent 
up towards the apex of the valve. 

The muscular impression of the dorsal valve can be well seen. The anterior 
adductors have loft large marks near and below the termination of the septal plates. 
They are of ovoid shape, pointed on the upper and broadly rounded on the low<jr 
side, and are placed obliquely so as to touch, in their lower part, nearly the middle 
line of the valve, whilst their pointed upper part is directed towards the lateral 
parts of the hinge-margin. The impressions of the posterior adductors arc situaU'd 
between and above those of the anterior ones, sepamted from the upper part of the 
latter by the last termination of the septal plates. They are enclosed Iwtween the 
septal plates, arc very narrow and very elongated, reaching up to about the lowt'r 
end of the dental sockets and are separated from each other by a raised middle lino 
of the valve. Though the cardinal process is not strongly devtjloped, yet the 
impressions of the cardinal muscles can be very well distinguished on it. 

The substance of the shell is as finely granulated os that of the pw^ceding 
two species. 

The dimensions of three different varieties of this specii's, No. I from Swus 
No. II from Musakheyl, and No. Ill from Khura, are as follows : — 

L II. III. 

' Entire length of the shell ... . 20nun. 21 mm. 106 mm 

liODgth of the smaller valve IS „ 18*6 „ 16 .. 
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I. n. HI 

Entire br^^iulih of the Hliell . . . . . If) mtn. 14*5 mm. 17 tntn. 

„ tliickiiecm „ ... . . 11*5 M 13 » 3 

Ajiical angle of (lie ventral valve « , 75*’ C7" 7.® 

dorsal 120® 

The variety No. Ill is that figured by Davidson, only that his spocimen was 
somcwliat large', and monsurod ns much as 23mm. in length. 

Locality and geolcgicnl podtion , — This species is very common in the Salt-range, 
thouurh it is so only in certain beds. It begins already in the lower division of the 
Produetus-limnstono, and was collected by me in this position in the Chonetes-hQd.^* 
iK'ar Auib, but I only got t^vo specimens. In the lower part of the middle division of 
the rroductus'lirnt'stone it also occurs, but is very rare. A single specimen, found 
by me at K:itt,a in tlu'se beds, proves its existence there, Tire species attains chief deve- 
lopment in ih(' u]ipcr pari of the middle division of the Productus-limestone, and 
most of the speeiinens that are jireserved in the Sal i-rang(i collection como from these 
beds. I collected seventeen specime ns of this species in these beds in the mountains 
east of Jvatwalu in bard liglit-colouixjd limestone (silicified), five specimens at ICatta 
m ligbt-eoloui'fHl silicious limestones, one at jKhura in the section there in the top- 
most beds of the compact limestones, three on the road from Vurcha to Uchdli in 
light-coloured limostones, and two at Chidru in tlio top beds of tbo middle division 
of the Produe.tus-limcsione. This species has been collected by Dr. Oldham in hard 
ligbl -coloured limestones at Swas (four specimens), at Morah (one specimen), and at 
Musalvboyl (seven silicified specimens). Mr. Wynne obtained ono specimen from 
thesf’ beds at Vurcha. 

In the traus- Indus continuation of the Salt-range the species was detected in 
the samt; gf'.ologieal position by Mr. Wynne at Kdlabagh in a giey limestone (three 
specimens silicified), and at Kaiirkdt by myself in a light-coloured silicious lime- 
stone (two specimens). 

There are thus altogeiber in the Salt-range collection forty-seven specimens 
out of the upper region of the middle division of the Productus-limestone. 

In the uiijicr division of the Ibxiduclus-limestone this speedes was found by myself 
at Jabi in the Cepbalopoda-bed together with Cyclolob, oldhami^ W. (four speci- 
mens silieilictl) ; at Cliidru in the Cepbalopoda-bed (fi\e speciraeus), and in the beds 
abo\e it (six specimens) by Mr, Wynne. This species was also found in this 
division at Kbund Ghat, where Mr. Wynne obtninod four specimens. 

Hem arks This species, as I bad already occasion several times to remark in 

the deseri})tion of it, is very variable in nearly all its ebaract(.*rs, and it might thus 
apjiear inconsequent on my part were 1 to leave aU these varieties under one 
specific di'signation. The truncated varieties, for instance, might well be considered 
as being dilTerent from the broad, fiat, typical form as figured by Davidson; and also 
the more cylindrical shapes miglit be something different from the broadly rounded 
ones ; but tbo specimens I have at present at my disposal are not sufficient to 
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settle these points satisfactorily. At present all these different forms seem to be 
linked together by such an overwhelming numlwr of transitional forms that’a further 
distinction seems at present absolutely iinpracticalde. 

The only character by which the B})ecie8 cum always l)e recognised is the number 
of folds it possesses. By this character alone it is post»ible to distinguish it from the 
two previously described species. If one did not seize upon this character it, would 
not he possible to separate even those two species ■'^rom the present one. I eannf»t 
say why greater stress should be put on this charaot^er than on others ; hut the fact 
is that, in observing the number and development of the plications occurring on 
these shells, it is possible to tell very positively what horizon a number of 
Memiptychina collected in the Salt-mnge may have come from. Among a sot. of 
shells coming from the lower division of the rrodnetusdimestfme, thonj niiglit ht; 
one or two specimens of the form of Uetn. hunnlayeimSf Bav., but the majority of 
specimens will always bear the characters of Hem, 8ubl(Pnls, W. If, on the otluT 
band, such a set of shells comes from the lower r(‘gion of the middle division of tlu* 
Productus-limestone, by far the minority of the forms will ajw ays exhibit tluj charac- 
ters of Hem, sparaiplicatat W., though one or more specimens of the other two species 
may he among the lot. In the upper region of the middle division, and in the u})per 
division of the ProductU8-limostones,'the forms with numerous Iblds so far 0X001x1 in 
number the other two forms that the occurrciioo of the latUa* becomes (juite 
unimiwrtant. 

This mode of occurrence is certainly worthy of notice and (5annot be passed 
over in silence. It is most certain to be taken note of, if the thr(‘e forms are dist-iu- 
guished as three distinct species, a mode of proe(*cding wliicli I have adopted hero. 

llemipt. himalayensisj Dav., sp., is not restricted to the Salt-range, hut oeems 
also in the Himalaya, v^hero it was collected by Mr. Hughes on the Milam Pass in a 
white compact limestone. In mentioning the occurrciico of this species in the 
Bee. Geol. Surv. of India, Vol. XI, p. 180, I compared the hod in which the species 
there occurs to the “ lower carboniferous limcsioiic of the Salt-range.” This I must 
correct now to a certain extent, os, at the tim<; I wrote that note, I thought that 
the Productus-limestone of the Salt-range should properly he di^ ided into only t wo 
divisions, to the lower of which the beds in llundes would possibly have hixm 
parallel. Now, however, I can say more positively tliat it is very likely the middle 
division of the Productus-limestone with which the Hundes heds may he compared. 
I am led to accept this opinion not only by the occurroncc of Hem, himalayensia, 
but also by the presence of such species as Ter. subveaicularia, Dav., and by the 
fossil which I mentioned under the name of Hactryniwn sp., and which will bo de- 
sorihod more accurately further on in this volume. All these forms are more or less 
characteristic of the compact limestones of the middle division of the Productus- 
limestone. 
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4. Hbmipttchina inplata., Waagen, n. gen. et'sp., PI. XXVII, figs. 7, 8, 9. 

Tlie general form of this shell is more or less globular with extremely inflated 
valves, a not very largo beak, and numerous and strong plications which cover about 
half the length of both valves. 

The ventral valve is very differently curved according to the age and the 
inflation of the specimen. In moderately sized and not too strongly inflated 
specimens, the ventral valve is longitudinally and transversely very equally 
curved, forming in both directions nearly a semi-circle. In somewhat large and 
yet more strongly inflated specimens, however, the curve is only regular for about 
half the length of the valve, then a rather sudden deflet^tion takes place, and the 
shell ascends more or less flatly to the frontal line. The beak is comparatively 
small, distinctly bent over, and pierced behind its apex by a not very largo 
foramen. The false area is very oblique, not very broad, and not marked off 
from the remainder of the shell. The greater part of the ventral valve is 
covered by a strong radial plication, which commences not far from the l>eak 
and extends down to the frontal line. In other specimens, half the length of the 
ventral valve is smooth and the other half plicated. There are four to six folds 
in the frontal region, and generally three more on each lateral part. The folds 
are mostly simple, but sometimes one or the other is split up into two already 
from the beginning or, which is however very rarely the case, all the folds 
become bifid not far from the frontal line. The margin of the valve, forming 
a zigzag line, is generally not much produced in the frontal region, and accords 
with the slightly vaulted frontal line. The valve is ornamented by some con- 
spi(iuous striae of growth, which are chiefly crowded together near the margin 
of the valve. 

The dorsal valve is never so equally curved as the ventral one. In the 
longitudinal direction this valve is nearly flat for about half its length, then a more 
or less sudden deflection takes place, after which the valve descends either in a 
slightly broken or rounded curve to the frontal line, or the deflection is so strong, 
chiefly in the case of huge and, very strongly inflated specimens, that the shell 
bends over inward, and the valve then apj)oars slightly shorter at the frontal 
line than at the place where it makes the bend. Also transversely this valve is 
not quite equally vaulted. In the apical region the lateral parts are slightly 
impressed, whilst further on towards the frontal part the transverse curvature 
gets more regular, until, in very strongly inflated specimens, the lateral parts 
also turn abruptly down to the margin of the valve. The plications begin in this 
valve later than in the ventral one, and at least half or more than half of tlie 
entire length of the valve is smooth. There are four to five folds on the frontal 
part of th(5 valve, and four or five more on each lateral part. The margin of 
the valve is strongly indented where the folds reach it. There are many strim 
of growth crowded together along the margin. 
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Of tlie internal characters of the species, the loop could not be made visible ; 
it oould, however, bo clearly ascertained that in the dorsal valve two very strong 
and very long septal plates existed, which approached each other very much, and 
extended from the apex of the valve to about one-third of the length of it in 
a nearly parallel direction, measuring 7 mm. in a specimen of 19 mm. total 
length, and being at their lower extremity 1*5 mm. apart from each other. In 
the ventral valve dental plates do not generally exist; there is one specimen, 
however, in one side of which a faint trace of a dental plate can be traced for 
some length, whilst on the other side not a trace of such a plate can be detected. 
(This is probably a case of hybridity with Dielasmina plicata, W.) 

The granulation of the shell is as fine as in the other species of Memiptif- 
ehmaf and requires a very strong magnifying power to be at all delected. 

Tlie measurements of four specimens, Nos. I, III and IV from Morah, and 
No. II from Khura, are as follows : — 



1. 

II. 

III. 

IV. 

Entare of the ■hell . 

. 20 nun. 

24 nun. 

22 mm. 

19 mm. 

Length of the smaller valve 

21 

20 „ 

18 6 „ 

16 „ 

Entire broadth of the ehoU . 

. 20 „ 

18 ., 

17 

16‘6 „ 

„ thioknoee „ . . 

. 21 

18 „ 

W‘6 ,. 

1* » 

Apiool angle of Uie larger valve . 

. 71“* 

66“ 

72“ 

72° 

,1 t, » 1 , smaller „ . 

. 124“ 

118’ 

118* 

112“ 


The specimen No. T is the largest and most inflated one known to mo. 

Locality and geological position. — ^Thc greatest number of specimens of this 
species were collected by Mr. Wynne at Morah in a light-coloured, compact lime- 
stone, forming beyond doubt part of the middle division of the Productus-limostono. 
There are not less than seventeen specimens from that locality. Another specimen 
was found, also by Mr. Wynne, at Musakheyl, in a reddish, compact limestone. By 
myself the species was found in the section near Khura in tho top beds of the 
middle division of the Productus-limestone (two specimens), west of Khura inyeHow, 
marly beds at the very base of tho upper division of the Productus-limestone (one 
specimen), and in the mountains east of Katwalii in white limestones, low down 
in tho middle division of the same formation (throe small specimens). 

J2ewarA».— This species shows but small variations, and even young specimens of 
it can easily be distinguished from Eem. Umalaycnsis^ Dav., by the very inflated 
condition of its valves and by its plications, wliich commence on the ventral valve, 
not far from the beak. Another species which is rather similar to tho present one 
is Dielasmina plicata^ W. This can be distinguished from Rem. inflata^ W., by its 
less numerous plications, and the very distinct dental plates, which can generally 
be made easily visible, I have already mentioned above that in one specimen of 
the present species rudimentary dental plates, or at least one such plate, occurs. I 
am inclined to consider this anomaly as the result of hybridity between Dielaemina 
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pUoata and Uemiptychina inflata, os both species are oonteaiporaneous and ooc ir in 
the same beds. 

Among the species occurring in Europe MemiptyoUna renier'd^ Cat., from 
liasaic bods of the Alps, can preferably bo compared with the species under considera- 
tion. I have already stated above the reasons why this species would be considered 
as a Hemiptyohina, From our J9>m. inilata it can be distinguished by its much 
heavier shell, thicker and less curved beak, with its very largo foramen, by the more 
circular shape and less strongly inflated valves. 


6. H^miptychin\ CREBttiPLiCiLTA., Waagen, n. gen. et sp., PL XXVII. fig. 11. 

The general outline of this species is roundish ovoid, not much longer than it 
is broad, with slightly inflated valves, a straight indented frontline and tolerably 
small beak. 

Tlie ventral valve is not strongly, but very equally, vaulted in every direction. 
The beak is not very thick, well bent over, and pierced just behind its apex by a not 
very long, round foramen. The false area is ratlior narrow and not marked olf from 
the remainder of the shell. The valve is smooth for a little more than half its length, 
then a numW of folds begin to appear, which soon become very distinct and reach 
down to the margin of the valve. There are seven folds in the frontal region, of 
which the middle one is distinctly stronger than the others. On each Lateral part 
there are five folds more, so that this valve boars altogether not less than seventeen 
folds, of which the two last lateral ones are however rather indistinct. The margin 
of the valve is finely indented, where the folds reach it. Striae of growth cannot be 
detected on the valve. 

The dorsal valve is not as equally vaulted as the ventral one. In tho longitu- 
dinal direction it is tolerably flat for about two-thirds of its length, but from there it 
bends more rapidly down to the margin. Transversely tho curve is rather regular. 
The "flat part of the valve is perfectly smooth, and it is only where tho slicU. bonds 
down that the plij^ation begins to appear. There arc six folds in tho frontal region, 
separated from each other by furrows, which are about as broad as the folds them- 
selves. Only the middle furrow is broader and deeper, corresponding to the more 
prominent median fold on tho ventral valve. On the lateral parts there are six folds 
on each side, so that tho valve altogether bears eighteen folds, of which however the 
two last lateral ones are rather indistinct. Strim of growth are absent. 

The granulation of the shell is as fine as in tho other species of JSemipiychma. 

Of internal characters only tho existence of two strongly developed septal 
plates can bo observed. The plates are tolerably long and rather far apart from 
each other. In a specimen 21 mm. in length they are 6 mm. long, and at their 
lower extremity 3 mm. apart. In the ventral valve dental plates are decidedly 
absent. 
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The measurcmcnte of a specimen from Morah are os follows : — 


Entire len;;th of tbo ebell SO nun. 

liOngth of the smaller vaire . . 18 „ 

Entire breadth of the shell 17 w 

„ thlckuese 11 i» 

Apical angle of the lerari'r valve 80 " 

M (, smaller 115" 


Locality and geological position . — ^Thero are altogether three specimens of 
this species preserved in the Salt-range collection, which were all found by Mr. 
Wynne. Two of them are from Morah out of white limestones forming part of the 
middle division of the Productns-limestonc ; the third specimen is from Kdlabdgh hill 
on the western shore of the river Indus, out of marly calcareous beds, also belonging 
to the middle division of the Productus-limestone. 

Remarks . — This species is more or less nearly related to most of the species 
of Memipty china described on the foregoing pages, but it can easily be distinguished 
from all of them by its less inflated valves and by the far finer plication of its sIkjII. 
There lias been, as far as I am aware of, no shell described from any not Indian 
locality which would comimre more particularly with tlie present species. 

Subfamily: cmmo^ULlKJT {?) 

Genus: NOTOTIIYllIS, Waagon, n. gen. 

In the introduction to the family Terebratulidec I hare already mentioned the 
existence of a genus in the Salt-range, which jn-obably could be considered as be- 
longing to the subfamily Centronellinoi, 

Aceonling to the divisions of the Terebratulidm introduced by Von Buoh and 
Quensted the species belonging to tliis genus would have to bo considered as forming 
part of the Ankplicatm, as there is mostly a considerable sinus iutho dorsal valve and 
a corresponding vault in the frontal lino of the ventral valve, so that the general 
curvature of the frontal line is in an opposite sense to that prevailing in the biplU 
cate Terebratnlce. The internal characters of these shells are, however, much more 
strange than their external shape. 

In the ventral valve the hinge is composed of two strong, short teeth, which 
are rather far distant from the deltidium. The space between the latter and the 
teeth is occupied by the sharp hinge margin. The deltidium is generally not large 
but distinct, but whether it was composed of two pieces or not is uncertain. 
The beak is thick and strongly bent over, but not very long, pierced by a largo oval 
foramen. At the margin of the foramen the sludl bends inward and surrounds it 
on the inner side by a distinct, sharp and high shelly ridge. Dental plates are en- 
tirely absent. The muscular and other impressions cannot be distinguished in the 
ventral valve. 

In the dor-ial valve the apex hoars no distinct cardinal process. From both sides 
of the apex high, sharp ridges start, which are separated from tlie hinge margin by a 
furrow which widens near the extremity of the ridges into a roundish groove for 
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the reception of the teeth of the ventral valve. Between these two ridges, at their 
base, a perfectly level, shelly plate extends down to the end of the sockets, filling 
the triangular space between the apex and the extremities of the two ridges. 
At the place where this plate- is joined to the sloping inner walls of the ridges men- 
tioned above a shallow furrow extends. The most remarkable feature, however, is, 
that this plate is pierced just in front of the apex by a tolerably largo, elongately 
oval, or slightly triangular foramen. At its lower extremity the plate is limited by 
a straight, slightly thickened and somewhat raised margin. The crura are fastened 
to the underside of this plate, at the place which is marked on the upper side by 
furrows, and where this hinge plate is joined to the socket walls. The crura begin 
already at the apex and extend on the underside of the hinge plate as divergent, 
not very far projecting sharp ridges, which never reach down to the bottom of the 
valve to form what in other genera I called septal plates. Where the hinge 
plate terminates with its thickened margin, the crura make their appearance from 
under it, and quickly extend into broad, shelly lamelleo, bearing on their upper 
margins a high sharp spur. The spurs of both crura are rather far distant from 
each other. The crura are very strongly curved in the horizontal plane of the 
valve, but not in a vertical direction. In front of the spurs they get again narrow 
and extend down more than half (0*6) of the entire length of the valve. 
Though I took very great pains, and sacrificed nearly a dozen specimens be- 
longing to this genus, I never was able to detect a transverse shelly band connecting 
the two lower extremities of the crura, and I am almost inclined to think that the 
loop was not complete, that is to say, that it was only partly calcified. 

The impressions of the muscles are also very strange, though very imperfectly 
known to me. In the ventral valve nothing at all could bo seen, but in the dorsal 
valve there are two very large adductor impressions at the sides of a slightly raised, 
somewhat broadened and ilattened median lino, and separated from the latter by 
small sharp lines. They are of a broadly oval form, but seem to be single, as up to 
the present not a trace of a second pair of adductors could be detected. 

This is all that I could ascertain of the interior characters of this genus. 
There is no doubt that shells bearing so strange internal appendages should bo 
considered as forming a separate genus, distinct from Terehratula and the other 
genera that have been described up to the presimt ; but it is extremely difficult to find 
out the relations in which this genus stands to the other Terehratulido, That the 
genus forms part of the large family Terehratulidm is demonstrated as well by the 
absence of spirally Coiled appendages, as by the structure of the shell, which is 
very distinctly, though very minutely punctate. Its punotation is about as minute 
as in KemiptycMna (see ante)» But beyond this no certainty whatever exists. The 
peculiarity of an internal foramen in the dorsal valve is, as far as I know, only 
repeated in a certain group of species of Athyria, or even in all the forms belonging 
to that genus, but beyond this there exists no analogy between Athyria and the 
present genus. I have thought it expedient to bring Notothyria into a certain 
relation to Cenironella^ as possibly lielonging to the same subfamily, though I have 
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not any imperative reasons for doing so. In Oentronelia^ as well as in Notothyrk^ 
the middle part of the frontline is depressed, whereby the two genera have to be 
oonsidered as belonging to the The transverse piece of the loop of 

is unknown up to the present, and it is not impossible that this part of the 
loop was never calcified, but was replaced by soft fiesby parts. The curvature of the 
crura, as far as they Iiave been observed, is similar in both genera, lu Centronella 
also the loop is perfectly free and no septal plates exist, and the cardinal process is as 
little developed as it is in Notothyria. These arc at least some analogies, and, as the 
present genus shows even fewer analogies with the other groups of TerebraUtUdtB, 
it will be best to place it in a provisional way into the subfamily CetUronellinm. 

The genus has, as far as is known up to the present, a purely eastern distribution, 
and is found most numerously in the palmozoic deposits of 1 ndia, whore it occurs 
in tolerably large numbers in the Salt-range, and, more rarely, in the Himalayas. 
One species has been described by Abicb also from Djulfa on tlio Araxess. 

In the Productus-limestone of the Salt-rang(* there are not less tlian seven species, 
which range through the middle and upper divisions of the formation- The 
geologically oldest species was found by myself at Katia in the lowest beds of the 
compact Productus-bmestone. It is a very small species and will receive the name 
of Notothyria simplex, W. In the middle and upper region of the middle division 
no less than six species have been mot with. They are Notothyria mulliphcata, W., 
Not. minuta^ W., Not. djoulfenata^ Abicb sp.. Not. auhoeawularia, T)av. sp., Not 
inflaia, W., and Not. toarthi, W. The latter species also ranges up into the upper 
division of the Productus-limestone, and is thorc3 the only representant of the genus, 
excepting some few siuKsimens of Not. auboeaicularia, and Not. lenticular is, W., 
which will also be described later on. 

The occurrence of Not. djoutfenaia in the Salt-range is of some interest. The 
identification of the Salt-range sjiocimtms with the Armenian spetnes, will, 1 think, 
be found correct, though the figures given on PI. XXVIII do not look (j[uito as 
if they wore identical with Abich’s figure ; but there are specimens in the Salt-range 
which on the one hand cannot he distinguished from Abich’s figure, and on the 
other hand belong unquestionably to the same sp(3cio8 os those specimens ligurod by 
me on PI. XXVIII. The interior of the original specimens of Ter. djoulfemia is not 
known, and it is only by the analogy of the ext(*,rnal form, and the ascertained 
internal clmracters of the Salt-range specimens that I place this form in the genus 
Notothyria. Not. djoul/enaia is derived from beds which have Iwen ascertained by 
Prof. V. Mdller to be of lower permian ago. 

Though all the species of this genus which have been found in the Salt-range 
occur more or less in successive strata, yet no distinct law of development can be 
made out among them. It is true tliat the geologically older species are mostly 
smaller in size than the more recent ones, though none of tliese sjiecieH attain con- 
siderable dimensions, but at the same time small and larger siiocies appear pro- 
znisouously in the fossUiferous beds of Musakheyl, belonging to the upper region of 
the middle division of the Productus-limestone, 
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1. Notoihteis BOTTBSioiriAWS, Davidson, q)., PL XXVIII, flgs. 8, 4. 

1802. Terehraiula suhveticulari», DaTidion : Qaart, Joar. Se6l. Soo. Lond., Vol. XVIII, p.27, pi. II, fig. 4 

1863. Tcrebratula tubvencularU, (Dav.) Koninck : Fm«. PaWoz. do I'lndo, p. 82, pi. IX, fig. 4. 

The general outline of this shell is broadly oval or slightly pentagonal, with, as a 
rule, moderately inflated valves, a small beak and only on© median fold in the sinus 
of the smaller valve. 

The ventral valve is slightly more strongly vaulted than the dorsal one. Its cur- 
vaturc is very equal, longitudinally as well as transversely. The beak is rather 
thin, short, not prominent, pierced at its apex or just behind it by a small round 
or slightly triangular foramen. Below these extends a small triangular deltidium, 
which is mostly visible, as the beak is not firmly adpressed to the apex of the 
smaller valve. The margins of the ventral valve are smooth for a certain distance 
from both sides of the deltidium, but then they begin to be out out into a zigzag 
lino having two to three indontatious on each lateral part. In the frontal part a 
very distinct sinuation of the margin of this valve takes placjo, which forms a 
W-shapod line. The valve is smooth for about half its extent, beginning from the 
beak, and then strong folds appear which aro not sharp but well rounded, and 
reach down to the margin of the shell. There are altogether six to eight folds, 
of which two, the two strongest one.s, are on the frontal, and two to three on 
each lateral part. 

The dorsal valve is not quite so strongly vaulted os the ventral one, and its 
curvature is generally not quite equal. It is somewhat flattened in the apical 
region, and then bends down more suddenly to the margin where the folds appear. 
For nearly two-thirds of its whole length, beginning from the apex, it is smooth, 
and only in the last third of its whole extent do strong, short folds make their 
appearance and reach down to the margin. The latter is produced in the frontal 
region, forming a tolerably broad W-shapod process. There are generally alto- 
gether five to seven folds on this valve, of which three are on the frontal, and one 
o)- two on each lateral pari of the valve. 

The internal arrangement of this speiues is as described in the character of the 
genus, specimens of this species having chiefly served in the delineation of this 
characteristic. 

Th(; structure of the shell can only be seen in one specimen, where it can be 
ascertained that the shell is distinctly punctate. The punctation is, however, not 
very fine, mucli coarser than, for instance, in Ilemiptyohina. 

The dimensions of three specimens from Musakheyl are as follows : — 



1 

II. 

III, 

Entire lenKib of tbo shf*ll . 

. . 13 lum. 

13 mm. 

12 mm. 

li^ngth of the dorsal valve 

. . . 11 H 

10 „ 

10 „ 

Entire breadth of the ahell . . 

. 11-6 „ 

10 5 „ 

9*5 

„ tliickuesB „ ... 

8*6 

9 » 

8’6 ,r 

Aptciil angle of the ventral valve 

, . . 91" 

80" 

■ 80* 

„ „ of the dorsal > • 

. . . 117® 

117" 

122“ 
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Zoeality nnd geological poeiUon , — This s|)ecios is not at all rare in the Salt- 
mnge, and tb«ro wet© not less than 20 specimens of it in the collection, of Tvhich, 
however, four hare been destroyed in trying to ascertain their internal characters. 
Of these 20 specimens all but two came from the upper region of the middle 
division of the Produetus-limcstone. In this latter position the species was found 
by Dr* Oldham, Dr. Warth, Mr. Wynne and by myself at Musakheyl (eleven 
specimens) ; by Dr. Oldham at Swds (two specimens) ; by myself at Khura (two spewi- 
mens) ; and on the road from Vurcha to Dchdli (one specimen). In the Trans-Indus 
continuation of the Salt-range the species was mot with in the same geological 
position by myself at Kaflrkbt (one specimen), and hy Mr. Wynne in the Pardnga 
Kas (one specimen). 

A single specimen was collected hy myself in the upper division of the Pro- 
ductus-limestone at Cliidru in the Cephalopoda bod, in which Xenod 'tscuft carhonaHna, 
W., was also found. I detected another specimen at the base of the upper division 
of the Productus-limestone in a section west of Khura. 

Z,emarJca. — This species was excellently described and figured by Mr Davidson, 
whose materials all came from Musakheyl, where, beyond doubt, the species is most 
common, though it is not the only Nolothyna which occurs at that lo(?ality. Never- 
theless the species is easy to distinguish from its congeners by its small beak 
and by the number of its margiad plications, which is never more than three on the 
frontal region of the dorsal valve. 

The species has been rightly compared hy Davidson to Tcrebr, veaicutaria, Kon., to 
which it has really a great similarity. A very fundamental difference, however, exists 
in the entire absence of lateral plications in do Koniuck's species, and this difference is 
yet more manifest if we compare the internal :irntiigcmcnt of the raountain-liine- 
stone species (which seems to agrcje in all respects with tliat of the Dklaanm in general) 
to that of our Indian shell, which in all respcjcts differs widely from King's genus. 

A certain similarity to UemipiycUna Umalayemw exists also, and in some cases 
it becomes even difficult to distinguish between the two species ; hut there is in 
Memiptyohina always a certain tendency to form a slightly vaulted frontal line, 
whilst in Notothyrin, on the contrary, the tendency prevails to bond the frontal lino 
in the opposite direidion, and only in very I’cav specimens can omi l>e in doubt if this 
character he properly taken heed of. 

The species can he considered as characteristic; of the upper region of the mid- 
dle division of the Productus-limestone, as siiecimens in other geological position s 
are extremely rare. 

2. NoTOTflXEis njouLVENsis, Ahich, sp., PL XXVIII, figs. 5, 6. 

1878. Terehratula djaitlfmsu, Abicn Uoologinclie ForbcIniugeTi in don EaubiiHUtchon Lundern, 1, p. 68. pi. 6 

6g. 10. 

187a Tereltraiu/a djoul/ontit (Abiub) Mbllcr Neu. Jubrb f. Min„ etc , page 228 

The general outline of this species is clongatcly oval or slightly pentagonal 
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with n raodcratoly lari^c Ix'ah, and valves that are i,^niiera 11 y pretty strongly inilah'd, 
and hoar only near th(‘ir margins mur(‘ or loss strong plications, "which arc always 
more numerous than in JV.j/ ttuboes/mlarffi, Dav. 

The ventral v;il\e is very gmierally more strongly inflated than the dorsal oiu', 
and hears mostly a very eijual eurvuturi', so that transversely as well as longitudi- 
nally the eurvatun' is about equally strong. Only m somi' specimens, a sudden 
head in this vahe^^p|)(‘al^ at tiie place where I he marginal plications commence. The 
outline of this \ahe eomenh's with the outline of the whole sliell, and thus, if this 
\alve is more elongately o\al, the form of the wdiole shell is also such ; hut Avhen 
this valve is nior(‘ broadly rounded, and at tlie same time strongly inflated, a nenrly 
glolnilar sh.qx' of tiu' whole sliell ri'sults. Tlie beak is tolerably thin, not V(‘ry 
itroninient, l)ut stronuly IxMit ovmr. It is ]»iereed just behind its npex by a not very 
large cnal lonumm. ^J'he ^.^)\e is smooth lor about lialf its hmgth from the beak, 
tluMi th<M'(‘ ajipi'.ar toleralily strong, round<-d lolds, which e.vlend down to the margin 
ofthe^a]\e. This l.itt(‘r is distiin'tly &inufit(Ml in the frontal ri'giou, so that the 
indi'iit. (turns eonespoudiiu' to the folds ol tlu* frontal region are situated at a lower 
levi'J thnii those of the Intel. d ])arts. There are v'(‘ry constantly nine folds on this 
\al\e, only in oiu* spc'eimi'ii there are induMtioris of one more fold on each side. Of 
tlu'se folds three are ahv.i} s ill th(‘ frontal region of the valve, whilst the other six 
are distnlmted on both lateial jiarts. 

Tlie dorsal valv(‘ isalw',i,\s less strongly vaulted than the ventral one; the differ- 
ence IS, lu)W^('ver, in some eases mm’e consider.ahle* than in otluws ; hut the dorsal 
vaho ne\('r heeimus rputo (lit, it being alwa\s more or less stiongly curved Tins 
eiiivature* is genuoMlly only transvers(‘ly quite regular, but in the longitudinal 
<(iri'(‘tion this A. live is mostly i.ither suddenly deth*cled where the folds commence. 
'J’he folds ar(‘ shorter in this valve than in the ollu'r one, and two -thirds or even tliree- 
(juarlers of the ent ire limgl li ol the valve remain Mtnootli. There are gmierally ten 
told'- on this v.ilve, of which lour arc silmti'd on the frontal [lart, whose margin is 
slightly prolonged, ^•ol■I<'sjK)nd^^g to till' siiiuation of the vinitral valve, and tlir(‘e 
others aie on the Literal parts. Both valves liave in this sjieeics the peculiarity 
that 111 luoi'c strong!} inlliled sp'cimens neai the margins a grc'at many imbricating 
striic of growth are crovidrd together, whilst in other s])eei mens tlu^se strne of growth 
are absent, (as, for instance, m tin' specimen figured by Abich, and also in several of 
llu' .Salt-range .specinnms) 

Of the mU'rnal arrangement of this spi'cies only the hinge-jiLate of the dorsal 
vaho‘ vAith its laige oval foramen near the ajiex could he observed; the d(‘scending 
hraiiclu's of the crura an ere only vmry riidimeiitarily oxhihited in all the specimens 
T could sjuiri' for the inv estigiition of the internal (shanieti'rs. In the Amntral valve 
the ahseiiee of (h*ntai jilati’s could also he observed. 

The ])Uuelatiori of tlu* .shell, which is very well ohservahle in several speci- 
mens, is mueli finer than in the yireeedmg species, neaily as line as in the genus 
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Tho inoaMirenientb (>r tliroo Kos. 1, and ill, from Alu'ifikhejl, and 

No. 11, from Swas, ui'c* a.s follows : — 



1 

11 

III 

Kntiit lenfilli of tl.t? •■hell 

lei isini 

let mill 

I"! O UlMl 

Jit'iifftb (it ilie •siimlli r Mihe 

J4 .. 

1 1 

u 

KlltlU* liU I'ltll ot till t-licU 

M 

U .. 

inr> .. 

tliukn(i.i. „ „ . 

I'J „ 

11 „ 


A ini'iil ails'll* (il the liiiX’’' 'ffilvi' . 

. ser 

7t]' 

7(1’ 

, „ sill iller „ 

lij. 

11 

leisi” 


Jjocahly and (jeolo^tcal poNt/ton. — Of tins spooit's, wdiioli is soniovrliat loss 
common Ilian the ])m‘cdjnu one, tlna'c are nltoi;<‘thcr ten sjK'cinions preserved in the 
Salt-rant'o eolleeliou, all deiiv<*d from llnMiiiddh* division of tin' Prodnetus-limesfone. 
This fc>]H'ei('s siij^am is most common at JVtusnklu'yl, whore il. lias Is'ini colh'ctcd 
by I)r. Oldham and Dr. ^VLirtli (■'iv specimens). Anolln'r specimen was also I'onnd 
by Dr. Oldham al Swds. l\1r, VV'ynne broni;hl lln^ species from IbidiKlie^l (one 
specimen) and from Kalabagh, Trans-lndns (mie speeimmi) 1 m\sel('eolh‘ctod this 
species w(‘st of Khnra, m b(‘ds wlneli w<‘re pisl at tlie bmil liclwtsai the middl<‘ 
and upper diMsions of tlu* Produehis-liini'slone (one speeinn'n). 

lifmnrJcs . — Tin* identifieatioii of Ihe S.ill-iam?e spc<Mm<‘us with AbielPs specie's 
does not sei'iii to be in any way doubtful, jiidijfim!: at li'ast, hy the ('xeellent flu’nre of 
the species jj,ivi’n by Abicli. Wliy liis sjieeies sliould not Ix' considered .is established, 
and should be altof^etlK'i' evclud(‘d Irom tlie list of lossils oeeuriimi; at Djoulla, <‘is 
Prof. \ Moller piojiosi's, I ennnot eonei'ne' If t lie materials lor tins sjx'eies, col- 
loeted by Staatsmth Abicli at Djoulfa waa-e not very extensive', tbi'. spe'e'imcii 
figured by him was bi';vond doubt e‘xe*elle‘ntl;> jiie'se'rve'd, and e'c'rlainly IIh' sjx'eie's <*a ti 
very v^elJ he rn'etyiiise'd lunn it. 'I’lie* e)e*e*nnciwe‘ e>f this ieirni at Djoiilta is not tb*' 
Je'ss interesting, if onl.v a few or e'ven emly oiu' well-])n'S('rve'(l s])ee'im('n vvi'n' Ibiind 
The s])eei(S is ve'ry ue^arlv re’ate'd tei tifthrc^icnfftr/n, Ihiv , ])\i\ eati 

eiasily be distiiignisbed by the four fohts on the frontal rei^ion oT the' dorsal valve*, 
vvbicb is a very eemsi.mt ediaraedew eif this sp('cle'^, whilst in Davidson’s s})e'e-u's ve'r^v 
constantly only three folds a])pear e>n tins p.i rt of t bo shell Abiedi compare's bis 
spe^cies rather meire to Jlrmi ptychnm. h/mulayrtts/s, Dav., Ilian te) Nn/. KuhremcHlarts 
It must be rcmarkexl, that Abieb’s eh'seriptieni of the spes-ics is ned, ejiiite m 
.accordance VN it 111 be lian re e»n PI. G of the*, v^e)rk ; anel it a])])e*ai’s from tin's ele*seri)itjon 
not quite improbable' that among the mateiials wlne-li .sf*rved lor the e'slablisliing of 
his spcH'ies lliere' v\ere regally one eir iimrc spceaine'ns of JJenitpfyvluvif, le'aeliny 
to llm description of sejv'eral eliaracters vvUieli e'xist in IhniupiyrhiHa, but not 
in Nolofhyris. It cannot liow'e'ver bo eonsidere'd in any way as a fault on the jiait 
e)f Mr. Abieh, that siiedi a confusion of sjieede's sliemld occur, as e)nly ?i semity supply 
eif these forms was available, it was absolutely impeissible to elistimruisb botwe'e'n 
these shells, and it was only natural that all we're' considered as be'longing to om* 
and the same spe*cies. The* figure unqut'siiemably re'prcsemts a she'll bclemging to tJie* 
genus Nototfiyns and identical with the Indian fossils Ik'it desenbe'd. ’I'hat the? 
figure on Abieli’s plate is quite correct I can vouch feir, as the' plates for Abieh's 
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work wore oxoeuted by the artist who has drawn the jdntes for the present work, 
and 1 am thus p('i*feetly a.bl(‘ to jud^e of the exaeditude of his work. 

It eaniiot bed('i]ied that a ecirtain similarity exists also botwec'n Not. djoutfemis^ 
Ah , ;md JTrmifityrliina InmnlaycnatH^ hut the two species can always h(‘ easily 
(listini?aish('d if oiu* observes the configuration of the frontal line. It is vaulted, 
with a bend towards tlu' dorsal valve, in Hemiptychina, and curved in an opposite 
dir(*ctiori, with a bend towards the ventral valve, in Notothyvm 

Noiotht/ns djofdfioifoh' was described originally by Abich from I )jcml fa on the 
Araves in Armenia Tlio l>eds in which the S])eeies oecurred W(‘i(^ e.onsidi'rcd by 
him as forming jiart of the carboniferous formatiou, but w'^cre afterwards reeog- 
nised by Aloller a> being of pormian age Tlu'y arc of special interest on account 
<if th(‘ir containing species of Gpphalopoda that are gimeriiially identical with 
tb()S(' of tb(‘ “ Buntsandslein’* of the Himalayas, deserilied by CJriesbach under the 
name <d‘ Oforrras wuotlinurdi . 


3. NoTOTiiiiiLs Wumu, Waagen^ n. gen ei sji., Tl. XX\"1II, tig 1. 

The general outliiu' of this 8p(‘eies is slightly ])entagonal, soinowbal longer 
than it is broad, with a very thick, overhanging but not adpressed beak, and very 
strong radial folds whlcli commence not far iiom the apex of the \alv(’s. 

The ventral talve is not very strongly lullated and its curve not quite equable. 
II is very strongly arched in the region of tb<‘ beak, but gids inueb Halter iotvards 
tlie- frontal ])art. The beak is, as indicated above, very thick, long and strongly 
overhanging, but quite distant from the apex of the smaller \alve, so tliai below' 
it. a large triangular dcllidium can be seen, which seems to be madi' U]> of two 
]»ieees. The false area is very broad and rounded, and extmvds from both sides of 
I he di'ltidium and Ibnimeti nearly half- way down the, lengtli of the slu'Il. The 
I'omuien is properly speaking roundish, and pierces the b(*ak lar hehiiid its apex, 
Ihoni th<* foramen, however, there extends au o] en canal down to the a]iex of the 
beak, and this makes the foramen appear of a very elongated o\al sha]) 0 . This 
valve is smooth just for one-third of its eulire length, beginning from the apex of 
tin* b<’ak. Then very strong and rather sharp folds .appear, wLieh ari'V'ery generally 
not more than six in number; only veiy rarely two additional very small lateral 
folds occur. Of tliesc folds only two belong to the frontal i*egion, and twa> on each 
side are on the lateral jiarts. As in other speeii's of Notothyria, so in this one* the 
margin of thii ventral valve is cut out m the frontal regiou, and the indimtntions 
eaus(‘d hy the tw'o frontal folds mahe the frontal margin appear of a distinctly 
AV-sliai)(‘, as in Noio/hyrtti anhvcaimdaria^ Lav. The whole valve is covcroil by 
numerous stiiai of growth, which are, howevim, not vciy distinct on the greater part 
of the valv(^, and become only conspicuous near the margin, whore several successive, 
strong, imbricating strim of growth can be observed. 

The dorsal valve is nearly regularly pentagonal in shajie, and is not quite as 
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strongly inflated as the ventral one. Its curve is Tiot quite regular, but it is some- 
what flattened from th(' ajxix. down to the iK'ginning of the marginal Odds, and 
then more or less suddenly bends down to the margin. This Aalve remains smooth 
over a rather larger area tlian the ventral one, though the smooth pari oeoupies here 
also not quite one-half (exactly ^)of the whole length of the vahe. The folds tlu'ri 
begin gradually but soon attain a considerable height and strength. Tl»<‘re ar(‘ s(‘\en 
folds on this valve, of whieli three are on the frontal, and two on (*acl» lateral, ])arl. 
The folds are, h()W(*V(‘r, very unequal in size The two largest and most jn'orninent 
folds are tht' two external ones on the frontal region, whilst the median one, as well 
as the folds on the lat(‘ral pirts, ar(‘ much less strongly dcvck>p('d. 1'he margin ol 
the dorsal valve is also somewhat produced lu the frontal region to metd the sinua- 
tion of the margin of the ventral valve. 

Of the internal oliaractem nothing eould ho observed, hut from t he evbwnal 
form it is almost e('rtain that the internal chtiraeters are thosc^ generally oeeurring 
in the genus Notolhifrifi. 

The substance of the shell is very distinetlj hut very fluely grannlattal. 

Tli(‘ iiieaMirements of two specimens, No 1, from Jahi, and No. 2, from Mnsa- 
kheyl arc as follows : — 

1. II 


f’.nlno li'iij'lh (if Ili(‘ hIicII 
L( iifrtli ot till tuK<> 

Kiitiii III! udt li of till) slioll 
„ tlll.klUHh 

Api(.t-1 atijfli* ol tho larvioi vtilvc 
, , „ snuillf) 


1#> nim ] J o imii 

lil n 

13 .. II 

in s.‘> „ 

an" (,(»“ 

l3a'' 117'* 


The spcciimm No. 1 is tlie largest that has been found up to tin* ))r(‘seut 

LocoUlj! and goolotficnl pofttdon , — This sjiccies is etjually common in 1hi‘ 
middle division of tin* Product us- limest-oin* as m tlie ujijier divisiori. ^rhen* are 
altogether eighi(*<*n speeinicus preserved in the Salt-range collection, ol which eight 
are from the middle division, and ten from the upper division ol tin* Product iLs-linie- 
stonc. In the forim*!' geological position the sjiecies was found hy mysc'li at Kiiiir- 
Ivot (Trans-Iiidus) (live sjK'cimens), by Dr Oldham at Swsis (oin* .sjiee.imeii), by 
Mr. 'Wynne ut Kdlabagli (Trans-Indus) (om; specimen), and by l)i AVarth at M usa- 
khoyl (one specimeu). 

In the iipjKir division of the Productns-limestone the s])(*eies Avas collected hy 
myself at Jahi m the bed together \Aith OifclolohuH oldlianih (eight speci- 

mens) atChidrn, also in the Q{phalopoda\fi^d.^ together with XenodtHCm carbonariim 
(one specimen), and by Mr Wynne at Khund (Ihat (one spis’imen). 

Remarks . — This species is rather nearly related to Nofolhtfns mihresioitlarts^ 
Dav. sp., but can be avcII distingnlslied from that shell by tin*, loiigth and sizi^ of its 
beak and its muedi stronger and less numerous folds which commence already at a 
much earlier stage of growth. The same characters also distinguish this specic.s 
from Notothgns djoiil/ensis. Ah. 

From other non-Indian localities no species is known to me winch could be in 
any w ay compared to the present one. 
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4. Nototiiyris inflata, "Waas^on, u. j^en. ci sp., PI. XXVI II, fig. 2. 

The general outline of tins shell is very difficult to define. It is not globular, 
though the thickness is nearly equal to the length of the shell. It is more or less 
irregularly polygonal, or, seem in the dorsal aspect, it is olong.itely oval. The beak 
is thick and large, strongly bent over and firmly adpi*e8sed to the apex of the dorsal 
valve. Both valves arc so strongly inflated that they are quite out of shape. 
They are covered all over hy strongly irnhriijating very conspicuous strim of growth 
and boar a few slightly dcvi'lojied folds near their margins. 

The vmitral valvi' would be hemispherical if the gmioral outline of its margin 
wi'rc circular ; hut, as this forms an elongated oval, tlic form cannot exactly he called 
liemispljcrieal, though it apiiroachcs more* or less that shape. Its curve is, however, 
only tolerably equal ju a transverse dirisdioti , longitudinally its curve is laithcr flat 
ff)r about half the length of the valve, hegiumng from the heak, and then it 
descends in a nearly jiaraholic curve to the frontal margin. The margin is strongly 
iudeutt'd, having two strong indentations in the frontal region, and one smaller 
one on each lati'ral margin. With tliese mdentalions folds C()rr(‘s])oud, com- 
mcncingabout in the middle of the length of the whole valve, and reaching down to 
the margin. There are four such folds on this valve, of wliieh the two middle ones 
are the strongest, and are situated on the fiontal part of the valve. Where the folds 
commence the strong imbricating striic or folds of growl.li commence also, and get 
moria and more numerous the nearer the margin of the valve is aiqiroached. The 
heak is thie.k and overhanging, pierced helund its ajiex by a tolerably large, oval 
foramen. The false ari‘a is very sloping and not marked oil from the remainder of 
the slndl. The deltidiiun cannot Ik? ohseiuod 

The dorsal valve is hardly h‘ss strongly inflated than th<‘ ventral one, though 
its inflation is of another Kind. ThisvahiMs toh'rahly flat, hut little curved down 
to where the margmal folds commence, which is at about tvvo-thirds of its entire 
length. Then it suddenly bends very strongly down and even inwards, so that the 
margin of the valv'o lies at the same distance from the a]»e\’ as the ydaco when* 
the marginal folds comnicnee. The folds arc five in number on tins valv<\ of which 
tliree are in the frontal vi'gion and one on each lateral part of the valve. These folds 
are all very slightly dcvclo])e{l and can hamly Ixi dLstinguishi'd among the exceed- 
ingly strongly developed imbricating strim ol growth, vvliich cover all the parts of 
the valve from vvliere tlie marginal folds commence. They are more numerous near 
the margin of the valve tluin further up. 

Of the internal characters of this species nothingcould bo ascertained. 

The siihstauco of the shell is as finely i>unctato in this species as in the 
preceding one. 

The nieasnr(>ments of a specimen from Musakheyl are as follows : — 


Kill lu' li iif'tli of lilt' sluU , .11 mm 

Lom;lh of Uif dorMil valve . ... 10*5 

Etilire f iiioKnc'S'i of Ihu sluili ... . . . 11 5 „ 

„ brmdtli ..... . ... . lO „ 

Apual auj'lo of the vetifial v.ilvo . . . 7.5“ 

II .. >. I) doiiiu) . . . . . ll<]“ 
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LocfxUty and geoli>0icnl posif ion. '^On]y onei .m)e(’imoii of this Rj>e(nos is pro- 
served in the Salt-nm^e colloction. It was found by Mr. TlioobaUl at Alusa- 
khoyl, in tlio upper region of tlie middle division of the Pi*oduetus-limostono. 

Bemarlcs . — Thousfh only one apeoinien of this speeies is known, y<*t the ejcneral 
form of it is so singular and widely difl‘«'roiil from the form of otlior spoeii's that 
I consider it tolerably caniain that the cxistonec of a distinct species is indicated 
by the specimen. Its peculiarities consist in llu* f^reat inflation of (be valves, 
the extreme d(‘V('lopment of imbricating struc of growth, and the small number of 
marginal folds, wdiich are less numerous and less strongly developed than in any of 
the preceding species. 


6. Notothyius lunticflaris, Waagen, n. gen. et sp., PI. XXX, flgs. 3 8, It. 


The general outline of this speci(\s is broadly pentagonal, about as long as i(. is 
broad. The valves arc flat and not inflated, the beak small and fxunted , tlua’c ari‘ 
a few marginal folds, which arc, however, reslrielisl to the very margin of the valves. 
As in otli(‘r spceics of Notothyris, so also in this tlic dorsal valve shows a slight 
depression in the frontal region. 

The ventral valve is regularly, but not strongly vaulh'd ; its curve is, however, 
somewhat stronger m the region ol th«‘ beak than towards tin* front. The beak is 
thin, strongly bent over, and piinved behind its apex by a very small slightly elongated 
foramen. Tin* false area is small, not marked ofl from the remainder of the shell, 
and docs not extend far dovvm to the lateial jiarts of the valve. ^J'lie valve is 
entirely smooth for {jths of its length, then low and not very eotjspjcuous 
folds appejir, which I'cach down to the margin of the valve and are always iutic in 
number, three iu tlie frontal region and three mor<‘ on eacli lateral pa.rt. Strim oJ' 
growth cannot he observed on any of the spivimeiis at my disposal. 

The dorsal valve is slightly flatter than the v^i'iitral one. It is m*arly (u'rcular 
or obtusely pentagonal in its outline, and entiiely smooth down to near its very 
margin; the smooth space measured oeeujnes 7 lhN of tlie entire huigtli of tin* v'alve. 
The folds are here mere undulations of the margin, there an* altogether eight folds 
present, four in tluv frontal region, and two on each lateral part. I’be frontal part 
of this valve is very little but always and jiereeptibly depressed. 

Of the internal characters of this species nothing could he ascertained. The 
punctation of the shell-sulistaiiee is very striking and easily visible ; it is very close, 
but apparently not so tine as in other species of I^olothyris. 

The measurements of a siiecimeu from Kliura arc as follows : — 


Entire lfii"lh of the shell 
Length of the smaller miIvo 
E ntire brondth of the sholl 
„ thickness „ 

Apical arglc of the ventral valve 
„ „ dorsal „ 


15 ram. 
„ 

H „ 
SS“ 

128“ 

U 
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LocdJUy and geological This spocics has been found up to the present 

only at a siuijde lotjality. This was in the section west of Khura in thin bedded 
f'rcy limestones at the limit between the middle and uj)por divisions of the Productus- 
limestorif!. The three siHicimenscominiy from that locsality were collected by myself. 

Ilemarht.^\\y the number of folds in the* frontal region this species ai)i>ears 
to bo most nearly relaitid to Notothyris djoulfemis, Ab. ; it can, liowever, easily 
be distinguished from tliat species by its much broader and much flatter form, 
which is very conspumous, and by tlie much loss strong development of the 
folds, which are more strictly limited to the marginal region of the valves. By 
the same ehanictors, as well as hy th(^ grc'ater number of folds in the fronbd region, 
the sj)eeies may also be distingiiislK^d ivom Notothyris snhncHicularis, Dav., which 
appears to ho aKo more or h‘ss similar to tlu‘ pr(‘sent speokjs. Muedi more sti'ikingly 
dilhn’ent from Notothyris leuUcularis nvoi Not. warthifMV., ami Not. iuJla/a^W.f and 
th(‘ foriiK'r spoeios cannot easily be mistaken for one of the other two. Thus Not. 
Icnlicnlaris appi;ars to bo a well defined sp(5(?ies, w'lueh is sufliciently distinct from 
the other species of thi^ s.itue genus to bo always easily recognised. 


G. NoTO'i’iiriiis MiNUTA, Waagon, n. gen ot sp., PL XXVIII, figs 7, 8. 

The gen(*ral outline of this species is roundish, thiisk, hmtieular or nearly globu- 
lar, with a proportionate; beak, and jdicatisl valves, whudi arc smooth only in 
the apical region. The dimensions of the species are always veiy small, the 
lai’gost si)ocimeu not attaining more than 10 mm. in length. The ventral valve is 
generally rafher st,rong1y vaulted, though itis curve is often not quite regular, as in 
juany specimens this vuIm* experiences a sudden bend soon after the marginal folds 
have appeared. In other spcxdmcns again the curve of this valve is moi'o regular, 
but then at the same time the valve isgencmlly also less strongly inflated. The 
beak is comparatively rather small, not long and not firmly adpressed to the apex 
of the smaller valve. It is pierced behind its apex hy a rouiidmli not very large 
foramen. The* didtidmm cannot be made out in any of tin; specimens. The false 
area is rather broad, not marked off from the remainder of the shell, and reaching 
laterally more or less far dowm. The valve is smooth for one-third of its entire 
hmgth, beginning from the, beak. Then strong sharp folds app(;ar, which reach 
dow'n to the margin of the valve, and are generally seven in number — two are on the 
frontal, and throe on each latonil part. 

The dorsal valve is always loss strongly vaulted than the ventral one. Its 
eurA c IS mostly regular, only sometimes a sudden bend appears at the placie where 
the marginal folds commence. The valve is smooth for just half its entire length. 
Then very strong and shaqi folds appear, which reach down to the margin of the 
valve. There aw; nine such folds on this valve, of which three are in the frontal 
region and throe on each lateral part. The median part of the frontal region is 
distinctly depressed, and the median fold on a lower level than the two external 
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ones, a peculiarity wliicli is not well expressed in the figures, pi. XX VIII. The 
frontal margin forms thus very distinctly a W-shap(id liue. 

Of the internal characters of this spr^cies nothing could be asoAirtained, Tlic 
punctation of the shell is well preserved in some sjKicimens, but it is so extremely 
fine that even with a powerful lens it can only he’s distinguished with dillieulty. 

The mcasurem(;nts of two specimens. No. I from the Chit ia wan, and No. 11 
from Morah, are as follows 

Eiitirp lonptli of the shell 
lifMijflh of the ilorKal v.ilve 
Entire breadth ol the shell 
.. thickness 

A|neul un^le of tho voutral valvo 

i» n f> dolHul „ 

Lonuhfij aarf peoloffina? jtoHUion. — This sjiecit's is not ran‘in th(^ middle division 
of the rroductus-limcstone. There are albigethcr eleven sjieeimtMiH of it ])reserved 
in the Salt-range collection, of Avhich four were eollccted by niVvSclf in tbo section 
nt*ar Khum in tbin-lx'dded limestones belonging to the upper region of the middle 
division of the Productus-limestone. One speciiiKni I found in tlu* mountains east 
of Katwdhi in the lower region of the middle division. Mr Wynne collected fivt* 
epecimcDs at Morah and one specimen in tho Chitiawdn near Ghari, all of them also 
in the middle division of Prod uctuR-Umes tout'. 

Memarks. — This spt5cies is rather similar to Nolothyrwguhoeaieularts, Dua., and 
W., and might ])ossihly he considered as a dAV'arfed variety of one of 
these species, hut it Avonld hardly he possible to takii it for tin* young of one of thos<‘, 
two forms. The reasons why I have not adopte«l either of tlioae mcaas an* : jirstly, 
that the species now undiir consideration doi's not exactly agr(*c in cxU'riial 
shajic either Avitli Not. ffuhvcswutaris or wdth Not, wnrthi. With the first of these 
forms it has the numher of folds and the smallness of tho beak in common, wliile 
it dcAiates from it by the strength and extension of tlu^ folds. By these latter 
characters, hoAvever, it agrees Aviih Not. warlhi ^ horn. A\hich it dilVcrs again just 
by the characters in wluc-h it agrees with Not. mboesictUartH. Thus the charfudci*s 
of those two spoeiies a[)pcar to be quite mixed in the present one. 

But neither can Not. mmuta be the young of the two ahove-moritioiifsl spocii's, 
as in Not. warthi the space for which the valves remain smooth is at Icjisi, 8 mm. 
and in Not, aubcesi^iularU it is still larger. Thus, if the presimt species was 
the young of one of those species, its A'alvcs, which never are longiT than*,) to 
10 mm., ought to be nearly quite smooth or only slightly undulating at ilu-ir veiy 
margins. But just the contrary is the case. 

I thus think I am perfectly justified in eonsidt*ring Not. mi nut a as a ]»ropcr 
well defined species, wliich can by its small mz(‘ alone be easily distinguislK'd from 
the allied forms. Tho other characters by wbicli it is distinguislublc have already 
been indicated above. 


I. rt 
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7. Nototuykis multiplicata, Waagcii, n. gen. et sp., PI. XXVIII, figs. 12, 8. 

The genoriil outline of this species, which always exhibits very small dimen- 
sions, is broadly to (dongately pentagonal, with not vciy strongly inflated valves, 
wliich arc finely plicah'd, and a small beak. 

Tbe vcmtral valve is not very strongly hut very regularly vaulted. The heak 
is small, not long, and ncdl bent over, j>iereed at the apex or barely behind it, by a 
tolerably large round foramen. The dedtidium stn'ms to have been v(;ry small, 
but it cannot be w(ill observed in any of the specimens at my disposal. The false 
area is not large, nitlicr uaiTOw and rejiehing don n laterally to a very different 
extent in what we consider narrowly elongated or broadly rounded varieties. On 
the outside of the heak, just on its most prominent part a furrow commences, 
which extends over the valve down to where the ])]ieations begin, dividing the 
smooth ]»art of the valve into two halves. Tlie pliijalions begin in this species at 
dificrojit heights in different individuals ; whilst in some of them not quite h.'ilf the 
length of this valve remains smooth ; in others again the smooth part extends 
over more than two-thirds of the entire length of the valve, d’he plications are 
very numerous. There are generally 13 to lIi folds on this valve, of which three 
to four are, on the frontal region. All these plications cause the margins of the 
valv('< to he fimdy serrated ; the indentations on the frontal region are on a lower 
level than the remainder of the margin of tlu^ valve. 

The dorsal valve Is slightly flatter than the ventral one, hut its curve is just 
as regular as that of the otlnw valve. I’h(‘ valve remains smooth for a little more 
than from half to two-thirds of its entire length. Ilie idieatioiis are 15 to 16 in 
number, which all ajipear as fine, sharp folds. Of these four to five are in the 
fj’ontal region. They (jorrespond to a broad, low, hut distme.t, depression of the 
valve, whicli causes the indentations of this jiari of the margin of thc^ valve to 
project slightly ov'er the remainder of the valve margin 

Of the iuternal ehaKicters of this species iiotbiug could bo ascertained, exiippt 
that in a speeirucu with vi'ry transparent shell it app(‘ars as if a septum extended 
down on the ventral valve along the mcdi.an fuiTow, from the beak to near the 
middle of the length of the valve; but notliing certain could be made out about it. 
The punciation of the shell substance is so tine that it is almost microscopic. 
Even with a very powerful lens it can only he seen under favouralile circumstances. 
The punotation is not very close, hut the jmnclures arc very fine. 

The measurements of three specimens. Nos. I and II from Musakheyl, and 
No. Ill from IMoiah, are as follows : — 



I. 

IT 

111. 

Eiiiiro loTxgtb of tlio sholl 

8*.> inra 

7 5 uiin 

7 5 uim 

lionptb of till* suinller valve 

. 7 5 .. 

65 „ 

6 6 .. 

Entire bruadth of tlio sbull 

8 „ 

6 „ 

56 „ 

„ tlueliooHs „ ,, „ 

5*6 „ 

6 „ 

45 „ 

Apical angle of the ventral valve 

. SO® 

^6® 

CO® 

dorsal „ . 

. 118” 

117” 

86” 



rilODUCTUS-LTMESTONE.— BEACllIOPOJU. ^89 

Locality and (feological ^lomtion . — Thoro arc aItof?ctlicr three sju'eiineiis of tl»i<i 
species known tn mo, which all come from the middle division of the Product us- 
llmestone. Two of them were collected hy l)r. Warth at Musaklu’yl, and one was 
found hy myself near Momh. 

Remarka — This is a veiy strange little species, and it still remains douhtfiil if it 
is rightly attributed to the genus Notothyris. If it really possesses a septum in the 
ventral valve, as it appears to do in one of the specimens, its generic position is a 
very problematic one. As this cmmmstaiice could not, however, be positively 
determined, I have put the siwcies into the genus Notothyria, because in its goru’ral 
outline it most nearly agrees with the shells belonging to that genus. 

It is not diffieult to distinguish this species fiom other species of NofofhyH« 
hy the much finer and much more numerous folds it iiossessijs. From tlu^ species 
of Remipfyrhina which are similarly tlnely plicated, it can be distinguisluid hy its 
front line, which is curved in an ojipositi* direction. 


8 . Nototuyuis simplka, 'VVaagen, n gen. et sp , PI. XXYIII, figs. 9 , 10 , 11 . 

The geneml outline of this species is elongatidy oval or elongately pentagonal 
with a small hi‘5ik and a W-shaped frontnl line, and no marginal ])licatioiis except 
the frontal ones. 

The vimtral valve is not strongly but very regularly vaulh'd. The beak is 
comparatively thin, strongly bent over and firmly adpressed to the apex of the 
smaller valve. It is picnusl far h(*hind its apex hy a roundish foramen, from which 
an open canal descends to the apex, whendiy the foramen, if not projieiiy cleared, 
seems to possess a very elongated oval shape. In most sjaHunuMis, however, the 
extreme aiiex of the beak is broken away, and then the foraimav is viay small and 
rounded. The dcltidium could not ho observial in any of the spiH-irnens. Tlu* 
false area is very dilTcrently developed in diffcretit spi'cimcus. lii some* it is broad 
and reaches far down the sides of tlu* shell , jn ofljers it is very small and limit- 
ed to the apical region. It is, how^ever, never sharply deriiusl from the r«*maind('r 
of the valve. The valve is smooth for hy far the greater part, of it, and only quite 
near the frontal margin the two strong folds appear. Otlierwise, only strim of 
growth are observable ; they are, however, never very eonsjiieuous 'fhe margin of 
the valve is always, and sometimes very <!onsiderably, cut out in the frontal region, 
80 that the frontal part is on a much deeper level than the lateral jvarts 

The dorsal valve is nearly as strongly and regularly vaulted as tlui venlml om*. 
This valve is perfectly smooth for hy far the largest part of its extimt, and only 
(juite close to the frontal margin the three folds appear, of which the m(*dian oik* 
is the most conspicuous and strongly diwelopcd. The marginal piirt of the* frontal 
region is generally very strongly depressed in this species, and is on a much lower 
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tlwin the latoral parts. Tlio striw of s^rowtb are very numerous on this valve 
and often miK^h more eoii8j)ieuous tlian on the other one. 

Of the internal characters of tliis species nothing could be ascertained. As far 
as (iould bo made out, tlie substance of the shell seems to be very tincly punctated, 
but it was not possible to be quite certain on this point, as the shell substance was 
too strongly crystalline to show its structure clearly. 

Th(‘ measurement, s of two specimens from Katta are as follows : — 


Eiitno loii)i1,li of tho kIk 11 

. 7 6 lom. 

K tom. 

lifii^'lli ol tlii> Kinult'i Milvo 

fi 

7 „ 

Killin' lin'toKh of tli(* Mliell 

s „ 

0 >. 

thll ktO‘S'4 ., „ . . 

5 5 „ 

4 5 

AjiKiil ot th(* l.i.t;;<‘i valvf' 

70“ 

65“ 

„ „ , „ hlliulid „ 

102“ 

110“ 


This spc^cies seems to grow to considerable size, hut the largest fragment does 
not indicate a specimoti of more tlian 10 mm. in length. 

Locnlitu and (jeoUnjiral p()8tiion.-~"S\\{'Xi} are altogether ten specimens of this 
species preserved in tin? Salt-range eolleetion. Of these the greatest number ((*ight 
bpecimiMis) wi*re found by my-sedf at Katta in the lowest IhhIs of the compact lime- 
stone forming tlie middle division of the Product us-lim(‘st one (bed Ts’o. 12of the 
section in my note-hookl ; one .specimen I collected also myself at Nursing])ahar in 
the identical beds which arc there represented by hlack coaly lhiieston(‘s. The last 
s])eeimon is som(‘what doubtful. It was found by Mr. Wynne at Morah, but it 
do('s not evaetly agree in shap<‘ with the otlu'r bpocimens, and, tlius, it is not quite 
(•(U'taiii whether the sjn’cics passes up also into the middltj region of the middle 
division of the J ’rod uetus-limestone, from whieh this spocinu'n (same. 

Jlemarks. — This species is very easily distinguislu'd trorn the otlnu* species 
of Noloihyrt,8 by the absence oi any lateral folds and the more strongly de])ressed 
frontal line. It is at the same time the geologically oldest species of Nulolhyris 
hitherto described. One might well think it a hiologie/al fact of some import- 
ance that the geologically oldest sj>eei('s should Ixi the most simple one, as 
legards its seiiljitiiniig It. is, however, most dillieull to trace the develofimenl 
of the remaining forms from this spt'cies. It seems at the first glance as if there 
w(*r(' a certain (joimeetion l)otw(*<m Not. simplex^ W., Not. mniuta, W,, and Not. 
marthf, W., but by the side of the two latter speci(\s apjiear also all the others 
d(‘s(irib(‘d IxTorc, and it is impossible to t('ll whether I.Ik'sc should he traciid from 
tlur same root, or wh(’th(T they will have d(5seeudt‘d from ot,h(M’ ancestors. As i 
now could not arriv(i at any didinite conclusion in this matl(*r, I have preferred 
to simply describe the epccics without gn mg any hints as to their probable do- 
> elopmcntal conneetion 




PLATE XXV. 

PEODUCTUS'LIMESTONE. 


Fig-iire 1, 2. Aviculopeoten katwakiensis, Waag&n, n. sp., p, 318. 1. Specimen of a 
left valve, with partly preserved shell, from the iipj>er division of the Pro- 
ductusdimestono of Katwahi : lo, side view; 1 A, front view. 2. Fragment 
of the shell of another specimen from the same beds and locality, enlarged. 

3 Dielasma BTPI.EX, Waagen, n. sp., p. 34t9. Specimen from the middle divi* 
eion of the Productus-limestonc of Vurclia ; Sa, dorsal view; 8A, ventral 
view , 8r, side view ; .V, front view. 

1. Dielasma niPLEt, Waagon, n. sp., p. 819. Specimen from the middle divi- 
sion of the Prodactus-limcstoiie (Crmoidal-limpRtonc) of Virgal . 4o, dorsal 
view , 4A, ventral view ; 4c, side view , 4/f, front view, 

5. Diklasma biplex, Waagon, n sp., p. 34*9. Silicified siiecimen fiom the middle 

division of the Productus-limesione of Mu^akheyl ; 5a, dorsal view; 5A, 
ventral view , 6c, side view ; 5d, front view 

6. Dielasma BREVirLiCATiTM, Waagtm, ii. sp„ p. 356 (see also PI. XXX, figs 

11, 12). Specimen from the upper division of the Productiw-limestone 
(C('j3/taloj)oda-})ed) of Jabi : internal arrangement of the dorsal valve, 

7. Dielasma acutanqulum, Waagen, n. sp., p. 353 (sec also PI. XXVI, figs 

I, 2). Specimen from the upper division of tho Pioductns-liinestoue 
( CVjtiAa/rt/^eda-hed) of Jahi inside of the denial valve, showing the muscular 
impressions, the greater part of the crum and loop having been broken 
away. 

8. Dielasma iiaEViPUCATUM, Waagen, n. sp., p. 350 (see also PI. XXX, figs. 

II, 12). Specimen from tho upper division of the PioductuB-limestoue 
(C(‘jjAalo/fotia-he(i) of Jabi interior view of the doisal and ]>art of tho 
ventral valvo, to show the denial plates. 

9. Dielasma nummulus, Waagon, n, sp , p. 811. Specimen fiom the middle 

division of the Productiis-hmestune (lowest beds) of Katta . 9ff, dorsal view , 
9A, side view , 9c, front view. 

10. Dielasma elongatom, Sohlotli, sp., p. 842. Specimen from the middle 

division of the Productus-lunestoiio (lowest beds) of Katta: 10a, d rsal 
view ; lOA, side view; lOe, front view. 

11. Dielasma truncatum, Waagen, n sp., p. 345. Specimen from the lower 

division of the Productus-limestoiie of Amb : 11a, dorsal view , llA, vential 
view ; Hr, side view ; lid, front view. 

]2. Dielahma minoe, Waagen, n, sp., p 346, Specimen from the lower Pro- 
ductuB-limestoue of Amh . 12a, dorsal view; 12 A, side view; 126', front 
view. 

18. Dielasma teunoatvm, Waagon, zi sp., p. 845. Young specimen from the 
loBcr l*roductu8-liniestone of Amb ■ I3a, dorsal view , ISA, side view ; 18r, 
front view. 
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PLATE XXVI. 

PRODUCTtTS-LIMESTONE. 


•fure 1 . D 1 KLA 8 MA ACUTANOULUM, Waagen, n. ep., p. 358. Specimen with partly pre- 
served shell from the uppei ProductuB-hmostone {Cej>Aalopoda-hod) of 
Chidru . la, dorsal view ; lA, side view; Ic, front view. 

2. Diblasua acotanqolum, Waag^en, n. sp , p. 853. Sibcified specimen from the 
iipjxtr Prodtictu8>hme&tone (Cej)Aal(yfoda-lxid) oi Jabi. 2a, dorsal view ; 22, 
side view ; 2c, front view. 

8. Difxasua rKont.RMATiorar, (Dav.) Waagon, n. sp., p. 861. Specimen from the 
middle Fnxlaotus-hmestoue of Morali . Sa, dorsal view , 32, side view ; Sc, 
front view. 


4. Dihiasma yaoBLEMATiotJM, (Dav ) Waagen, n. sp., p. 351. A ventral valve 

only, from the middle Productus-limestonc of Moruh : 4a, vential view ; 42, 
Bide viow ; 4c, front view. 

5. Djmlabma iTAiTCBENSH, Derby, Br.,p. 848. Sjieciraen from the lowest beds of 

the middle Produetns-limestone of Nursingpahdr : 6a, dorsal view; 52, 
ventral view , 6c, side view ; 5d, front view, 

6. Hbiiiptvohina himalatbnsis, (Dav.) sp., p. 3B8. Silicified specimen from 

the middle Prodnctus-limcBtone of Swds : 0a, dorsal view • 62, ventral view ; 
6c, side view ; 6</, front view. 

7. HBMiFTTcniNA iiiHALAYBNSis, (Dav.) sp., p. 3C8. Sihcihed specimen from 

the middle Prodactns-limostone of Musakheyl . 7a, dorsal view ; 72, ventral 
view ; 7c, side view ; 7d, front view. 

8. Hemifttchina himalatbnbis, (Dav.) sp , p. 868. Calcareous specimen from 

the upper Productus-limestone of Khund Ghat: 8a, donial view; 82, side 
view ; 8c, front view. 

9, 10. Hkhiptychika uiualayensis, (Dav ) sp., p. 868. Internal views of two speci* 
mens from the middle Productus'limestone of Musakheyl, both enlarged. 







PLATE XXVII. 

PRODTJCTUS-LIMESTONE. 

L 2, 3 HraiPTYOHiKA suBtJBVis, Waagcn, n. sp., p. 864, Three specimens from 
the lower Froductus-limesione (CSiose/M-bed) of Amb : \a^ dorsal view ; 
\b, ventral view , Ic, side view ; \d, front view ; ia, dorsal view ; 2i, ventral 
vieWj 2t', side view; Zd, front view; 3a, dorsal view; Sb, ventral view ; 
8c, side view ; Srf front view, 

4. HaMUTTCUtBA BPAitaiPUCATA, Waagen, n. gen. ot sp., p. 866. Silicified speci- 
men from the middle Prodnetus-Umestone of Sw4i8 : 4fl, dorsal view j 
4ib, ventral view ; 4c, side view ; 4:d, front view. 

5, 6. Hbuiptychina spaE8IPI,ioata, Waagen, n. gen. et sp., p. 860. Two specimens 
from the lowest bods of the middle ProductUB-hmestone of Katta: 6a, dorsal 
view; 66, ventral view; 6c, side view; 6</, front view; 6«, dorsal view; 
66, side view ; 6c, front view. 

7. Hkmiptycbins inpt.ata, Waagen, n. gen. et sp,, p. 872. Specimen from the 
base of the upper Productus-lmiestono west of Khura : 7a, dorsal view ; 
76, ventral view ; 7c, side view ; 7d, dorsal view. 

8, 9. HnuiPTYOiiiKA iNFLATA, Waagen, n. gen. et sp., p. 372. Two Bpeeimens from 
the middle Productus-liineBtone of Morah • 8a, dorsal view ; 86, v' Afral 
view , 8c, side view ; Sd, front view ; 9a, dorsal view ; 96, side view ; 9c, 
front view. 

10. DiKLAemuA fljoata, Waagen, n. gen. et sp., p. 860. Specimens from the top- 
beds of the middle Productus-liuicstone of Khura: 10a, dorsal view; 
106, ventral view; 10c, side view; lOrf, front view. 

11. HsMiPTYOnurA OBBB&IPUCATA, Waagcn, n. gen. et sp., p. 874. Specimens from 
the middle Produotus-Iimcstone of Morah: 11a, dorsal view ; 116, ventral 
view; 11c, side view; 1 !</, front view. 






l^ATE XXVIll. 
PE0DUCTUS-LIME8T0NE. 


I'ljjure 1. NoTOTHYttis WARTHi, Waagen, n. gen. et Bp., p. 88Z. Specimen from the upper 
Productus-limestone with Cyclolohua oldKami) of Jabi: la^ 

dorBal view, natural size ; 14, dorsal view ; Ic, ventral view ; Irf, aide view ; Itf, 
front view ; tlio latter four figures enlarged. 

2. Notothxris INFLATA, Waagen, n.gen. et sp., p. 884. Silioified specimen from 
the middle ProductuB-limesionc of Musakheyl : 2a, dorsal view, natural size . 
24, dorsal view ; ic, ventral view ; 2d, side view ; ie, front view ; dorsal valve 
uppermost ns in tlie other figures ; the latter four figures enlarged. 

8 Notothyris subvesioularih, Dav. sp, p. 878. Silicified specimen from the 
middle Productus-limostone of Musakheyl : Sa, dorsal view, natural size • 
84, dorsal view , 8c, side view ; 8d, front view ; the latter three figures enlarged. 

1 NoTOTiiYKis BUBVRBicriJiRis, Jlav. sp , p. 878. Internal view of a specimen from 
the middle Froduotusdimestone of Musakheyl, enlargeil. 

5. NoTOTiiYius iwoTJLKBNSis, Abicli., sp., p. 879. Silicilicd speoiroen from the middle 
ProductuH-limestonc of Sw^: 5a, dorsal view, natural size ; 54, dorsal view ; 
5c, vontiaJ view j bd, side view , 5c, front view j the latter four figures enlarged. 

(i. Nototuyris DJOiiLVENSiB, Abich , Bp., p. 879. Sihcified specimen fr«»m the middle 
Productus-limeatone of Musakheyl : Oa, dorsal view, natural size ; 64, dorsal 
view ; 6c, ventral view , 6d, side view , 6c, front view ; the latter four figures 
eiilaiged. 

7. N 0 T 0 TIIYRI.S MiNUTA, Waagen, n. gen. et sp., p. 886, Specimen from the middle 
Productus-limestoue of the Chittawan : 7a, dorsal view, natural size , 74, dorsal 
view ; 7c, ventral view ; Id, side view ; 7c, front view j the four latter figures 
enlarged. 

S, NoTOTinuis MiNUTA, Waagei), n gen. et sp., p. 886. Specimen from the middle 
PrcKluotus-limestone ol Moiah 8tt, dorsal view, natural size; 84, dorsal view; 
8e, ventral view ; H<(,8ide view ; 8c, front view ; the latter four figures enlarged. 

y. Notothyris simpmcx 0, W aagen, n, gen. et sp., p. 389. Specimen from the middle 
Produclus-hinestonc of Morah 9a, dorsal view, natural size ; 94, dorsal view ; 9c, 
side view , 9d, front view , the latter three figures enlarged. 

Ill, ] 1. Notothyris siMPLBx, Waagci), n. gen. et sp., p. 889. Two specimens from the lowest 
beds of the middle Productus-hmcstoiio of Katta -1 Oa, dorsal view, natural size , 
104, dorsal view; 10c, ventral view , side view , 10c, front view; the latter 
four enlarged ; 11a, dorsal view, natunil size; 114, dorsal view; lie, side view , 
11 J, front view; the lattor thiee enlarged. 

12, 13 Notothyris multipucata, Wiuigen, 11 . geu. ot sp., p. 388. Two silicified speci- 
mens from the nuddJe Prwluetus-limestono of Musakheyl ; 12a, dorsal view, 
natural size ; 124, dorsal view, 12c, ventral view, 12<f, side view; 12c, front 
view , the latter foiu* figures enlarged , 13a, dorsal view, natural size ; 134, 
dorsal view; 18c, ventral view, 18rf, side view, 13c, front view, the latter foui 
figures enlarged. 

14- Dielasma ouTi'Ui.A, Waagen, 11 . sp , p. 340. Specimen from the lowest beds of 
the middle Productus-liinestono of Nursiugpahar ; 14a, dorsal view, natural 
size , 144, dorsal view , 14c, side view ; I4<f, front view ; the latter three figures 
enlarged 
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GEOLOGICAL SDEVEY OF INDIA. 


Vtttm I PV 800 PI I (nvfafpni^ On th Ooiil fttiA tion ot Cnttjurk — ffirtustow «fld R«l«Ww» 

of the T&h hjf i «nl ~0< 1 1 ip 0| |n i - <• >ld *nd (IflW ijrom Sbn«-<J «eBii W. » 

(.rtilf. >r U c KIwm Hill* If iUii> HilU Ptf(pn<s2n») (Jiolo^ of BM* 
biooiwh, ) 1 I UMwmi o( On n < «< 11 » efch >( t "fatodiUi 
Veil, II Roipf Bvo, !>)/ UJ JH>> It 1 {<v1 af prmtS P j<it in tb*. \ luAnytui KlN^kl mid llioi A.iua.<iit e u) 

Biivdclband Jt f t ttf) tl SI «« run of tin Latilaftl Poitiou of Ibo Wirbuddn uxlr^ 

— lartiaij I jt i tin Nt i>> 1 1 }h Viilli y i<b jloffiiu! Uololious io»*i proboWt Q-fol ),n«t A(p> 

of Oil ilievitaf t ip'' ) 1 > n f biiti il ladtu and It j i 

Vo*. 1|I Itovfil liltO;, pp dHl*i 1*1 1 IK t (ovf rfy niwf ) ttooiMt in tl * Uunitpinl Coni ftold —ArtditWjnal b tnnika on 

IhftOooUfKW-^l Am «f I'll ‘ »»tb yatiw* Pt ISGi (y J IW j On Urn 8wb-HiWHUy«» IiWg** 
liottvoftk tint iiuU ''It 1 I 

T«jh JV hO\nl8t ) <V» n I IK J (pf 8 it*) 1 O OD th ( utanoua Itook* of Tt-nhitiopAy Dwtiifct, 

Madraa I ISHM HO Ou tli s um i tb fbatiutu ot lpiohmop.>ly, aftleto Aw Pt ». 

1HIJ6 (yntv i tu, ) n l < nu Miaun A' 

Vest. V. BoviilBto pp «)54 It I IHb </ i r 8lt*) h<i* t «« i i « N W HI ii ilnvn ftom Sutl.i to IinJnn- On 
th« OypBioiw 61 bf(t I dv I Ic } On m < I ^ # H>mba> Pt di I860 *» 1 ) 

Ou thi Jhuua C ui 6 lU ( b*. u< i i bbt 

'Tot* VI Eoynldvo. pi ir It J ,r/«*BA») On tb s. • xl t I ot L>«v««» *<- w Siu|t — lOMiliigy flf 

H 1 ifwiioM'ufrb H-1W7<» 0 kai « t I Pfuitirb ( ml floUl - rrrt|>*rC Wiatnro 

wjifl < I tial lull u Pt 8 XH D / i 8 A.*! ) I iii I N Tluidda alU --lirog'tboci* ift fl »niw> 

— (J:9gfjto^*UK p 

Vot VIl til ftlbvopndAJ Pi 1 1 H n IRO Inti > MimmI Statiatica—f oAl — WnllonffPlatnMl. 

Pt «, tmif 1 I ) J riuliiiC d If 1 1 lutinUrtul. Pt { 18?I (^*19 1 Ko) Aden 

T\ut« aopjlv — Ka nj ui ( ! bia 

Voi. Till Bovt ^iPip d'»8 it i 1‘7 (y» I 9 la^ » ( Kiln] ah lud K«' t( ] orniutlona 10 tltn Madfia 

Pniiiidutn 1 Pt ? IS i t fJ II 1 « 111 > ftoii >tii ( ( on li ) I ' bopi ( ml Infd 

VttL, n Boyul f*vo, pp n.flltH I K* ( , ) < n ilifih PI d. JS7- (pr «« 1 Bu ) Ocologf 

pi Na^pm -Kiarlo) y »* si n II ( «n il i n AnnirtiUa pp 6r» 

VcHu X. Eoytil ttao, pp Pt I lx” (/ 1 la) tU il /y of Mudnw - Siitpuiu Toa’ l> < Pti 8. 187* 

( prtM 8 Ita ) (h olof, y I u 

▼otu XI Ertya) Bro. pp dW Pt 1 I > I / I ) i I >f Dmphnp nno VVeatt ri 'Hiara Pt 8 1878 

(py^dlta) 8 til Kff H I K bat liai» 1 tt - ' 

vn. XU attTftlBio pp m n l lSr7o ntna) s 1 -u ? Un tnuiilry Pt U. IB70 2 Ral P«»». 
^Idaor till Nilirn II 1 II ) i» 

•Vofc. till, Piwuavo.pn 1W« Pt I 1 7^ (prt 9 2 fia RAO Mipdlb 1 ilby Ctml 8(1(1 PI. S, 1877(/M^fe 2 B* « A» )» 
Oiiilofry of tbo tidjnmiid H 11« 

VoT. XIV. Itoyal 8»ro pp 818 6(1 < f Um -^aH nmiTO lu tl Poi <ih 

Vql XV Bnynl 6vo, pp 181 P* I 1 '* j i < J Iht Auirmpaand Uotar Coal tirlda(rabi>tion) 

ft tf, 18W 0"^^' 1'’ 1 1 s \c I nnJinlu ufltj ln(»|r i < \ tkldM (SuiTija) 

Voi* XVI liotnl «*«, pp df t It 1 1 iT*) (/»♦ n» 1 Bo H Aa ) it I x 1 I iwUm Onaat fmni Ii«t IB* to Viunihpatam 

Pt St iOhP J I I s Vh) Ibi Ottf)M»nd Ir I I n )i>rks, iina iiLtr yoixuatlim* wf tho Aillort 

Pen t l(m ot till t ar until , It <S IhHO (jitnf 2 1 ^ i t iMi 1 um ib of (ho Uodavan 
Volfa XMI Bbynl 8t Cl, pp 8d6 It 1 8 Ka)j (Iml x <d Wrattru Sjod I*! S. lt>yO (p* i«9 S tin ) t Tniaa» 

Indoa vnwiwKUi «f tho s ill n 

Tou XVIII Pi 1, 18S1 CpniyS Hk) ^ xOmui Altrbanudau It S 1881 ( btroa 1 Uo S A» ) SUtthhdm and IbiafrlibhnSw 
It. 8, XtiSl (prior S Jli) Piail do (.oddxnri Vilby 
Voib XJX Pt 1, 188S (pnra £ Its.) il (adiar i.iirttu}iui3(( o1 iBu') 

Tim pwi bald for tU< «. j obbifttu ua ja 1 Ua (10* ) OfieL Tcduma. 


ICauiia) pf tho OoidoffT ^ S Vola And Map, 187». ptwt 8 Ro (Ida ) 8id 1 ol (Bemonae (1«0laB7) 1881. pn«« 6 B« (18« ) 
lo bi had at UiA Goolopaonl Borro} Offiit, Indian Msmmm, ot thmifrh. any lh)Okii)Uer. Loedoa Trtllm<nr A Cp. 


ItKCORBS OF THS OEOLOfiirAI SUOTr OP IHDU. 


Tjs* Brmitnl «f the GMoftinal Sorx av ato laaned qaartatly,— In T abpaary. JMaV, Aturnat aftd Kwwdibw Vbvy eoHMin 
!maf nipnrracind paiMira, nbatranwot mou ditolb I odrltj antiredor teem diaoitT«ii«a) dbnatip*» to Mnanafab «it^ •4dHioMi 
to Lxbwy, du> Thfv ato pt th< wiwp mre an the ' Wommrt, biit are )>uvaii«l} paged, 

T^te annual anWriplibni tor tour ntunbiua ni porta la X fU (!« ) PoataMi additionid. U (btmWfdlKlt ltn8Ki I An., 
f^Mat HrUuv, 8 A< (U.>. 

IIfty*ni)tM parti or annlum barr appaarad 1898. ft KM . m&. 4 Ifoc t mo 4 Koa ) 1871. 4 ttvf f i*>ft 4 Kot i 
187*, 4flco t I87*,4»to , 187fi 4 »na , tft7«t4No« | I8y7,*«M with Mtt to Uti 3>*M»I ISTB. % Kto.f 1878, 
AKm., ]a8(».*S«xa ; 1881,4 iiroa ; 1682,4 Nm. 

CijurovtA. JVoMMlar, 1888 




